
Part – 1 : 

Q(1): 

I don't have the exact question, but it was something like this: 

What makes airplanes go up (fly)? 

Answer: 

Due to the difference in the air speed above and below the wing of the airplane, where the speed above is 

higher than below, creating less pressure above the wing as compared to the pressure below. The difference 

in pressure creates uplift force. 

Q(2): 

 

 

 

 

 

 

 

 

 

 



Q(3): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

min 𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐶𝑢𝑟𝑣𝑒 = 300(0.75 + 0.75) = 450 𝑚 

 

Q(4): 

 

76 ≈ 80 (𝑅𝑜𝑢𝑛𝑑𝑒𝑑 𝑡𝑜 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 10) 

𝐹𝑖𝑟𝑠𝑡 𝑁𝑢𝑚𝑏𝑒𝑟 =
80

10
= 8 

𝑆𝑒𝑐𝑜𝑛𝑑 𝑁𝑢𝑚𝑏𝑒𝑟 = 8 + 18 = 26 

 



Q(5): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q(6): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q(7): 

 

Q(8): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q(9): Don't have it, couldn't even open it, ITC crashed back then!!. 



Part – 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Group 1: 

 

 

 

 

 

 

 



We must find the coordinates of point (Q) to do this we first must find the angle ϕ: 

 

 

 

 

 

 

 

 

 

 

𝜙 = tan−1 (
24, 000 − 15, 000

15, 000 − 11, 000
) = 66.0375𝑜 

𝐸𝑄 = 𝐸𝐵 + 200 cos(𝜙) = 15, 000 + 200 cos(66.0375) = 15, 081.23 𝑓𝑡 

𝑁𝑄 = 𝑁𝐵 − 200 sin(𝜙) = 15, 000 − 200 sin(66.0375) = 14, 817.24 𝑓𝑡 

We must check the angle between the Runway CL and the line QP (to know if more or less than 90o): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



90𝑜 − 𝜙 = 90𝑜 − 66.0375𝑜 = 23.9625𝑜 

𝛽 = tan−1 (
15, 081.23 − 6000

14, 817.24 − 9000
) = 57.35730 

𝛽 + (90 − 𝜙) = 57.3573 + 23.9625 = 81.32𝑜 < 90  

Since the angle is  < 90o the site point (P) might be in one of the following positions: 

To determine which position, we must find the radius (R') which is the line QP: 

𝑅′ = √(15, 081.23 − 6000)2 + (14, 817.24 − 9000)2 = 10, 784.67 𝑓𝑡 

10, 000 < 𝑅′ < 15, 000 ⟹ 𝑇ℎ𝑒 𝑠𝑖𝑡𝑒 𝑃𝑜𝑖𝑛𝑡 (𝑃)𝑖𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝑡ℎ𝑒 𝑪𝒐𝒏𝒊𝒄𝒂𝒍 𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝑓𝑜𝑟 𝑔𝑟𝑜𝑢𝑝 1 

 

 

 

 

 

 

 

 

 

 

 

 



Group 2: 

Since the angle between CL & QP < 90o the point might be in one of these positions: 

 

 

 

 

 

 

 

 

 

In order to determine the exact position, we must find the component of QP parallel to CL and the 

component of QP perpendicular to CL: 

𝑄𝑃⊥ = 𝑅′ sin(𝛽 + (90𝑜 − 𝜙)) = 10,784.67 sin(81.32𝑜) = 10, 661.15 𝑓𝑡  

𝑄𝑃∥ = 𝑅′ cos(𝛽 + (90𝑜 − 𝜙)) = 10,784.67 cos(81.32𝑜) = 1627.58 𝑓𝑡  



by similar triangles: 

𝑥 = 1627.58 (
7500

50, 000
) = 244.1365 𝑓𝑡  

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦 𝑜𝑓 𝐴𝑝𝑝𝑟𝑜𝑎𝑐ℎ 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 = 244.1365 + 500 = 744.1365 𝑓𝑡  

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦 𝑜𝑓 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 = 744.1365 + 5000 = 5744.1365 𝑓𝑡   

  

744.1365 𝑓𝑡 < 5744.1365 𝑓𝑡 < (𝑄𝑃⊥ = 10, 661.15 𝑓𝑡) ⟹ 𝑃, 𝑖𝑠 𝑛𝑜𝑡 𝑤𝑖𝑡ℎ𝑖𝑛 𝑔𝑟𝑜𝑢𝑝 2 

So, the site point (P) is only controlled by the conical surface of group1, and not limited by group 2: 

 

 



 

 

𝑀𝑎𝑥 𝐸𝑙𝑒𝑣. 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 150 +
10, 784.67 − 10, 000

4000
= 189.23 𝑓𝑡 

𝑀𝑎𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 = 𝑀𝑎𝑥 𝐸𝑙𝑒𝑣. 𝑑𝑖𝑓𝑓 + 𝐸𝑙𝑒𝑣𝑅.𝑊 − 𝐸𝑙𝑒𝑣𝑃 = 189.23 + 760 − 730 = 219.23 𝑓𝑡 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

𝑛 = 𝑚 (
𝐴𝑖𝑟𝑐𝑟𝑎𝑓𝑡𝑠

ℎ𝑟
) . 𝑞. 𝑡(ℎ𝑟) 

𝑞 =
3 + 17 + 20 + 25

𝑚
=

65

𝑚
 

𝑡 =
(3)(45) + (17)(55) + (20)(65) + (25)(75)

(3) + (17) + (20) + (25)
= 65.308 𝑚𝑖𝑛 = 1.088 ℎ𝑟 

𝑛 = 𝑚 (
65

𝑚
) (1.088) = 70.75 = 71 𝑔𝑎𝑡𝑒𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

For Landing: 

𝑀𝑎𝑥 𝑎𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒 𝑙𝑎𝑛𝑑𝑖𝑛𝑔 𝑤𝑒𝑖𝑔ℎ𝑡 = 89, 800 𝑘𝑔 

𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝐿𝑎𝑛𝑑𝑖𝑛𝑔 𝑤𝑒𝑖𝑔ℎ𝑡 = 195, 000 𝑙𝑏 = 88, 450 𝐾𝑔 

𝑊𝐴𝑣𝑎𝑖𝑙 < 𝑊𝑀𝑎𝑥 ⟹ (𝑂𝐾) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Runway Length for landing: 

𝐴𝑖𝑟𝑝𝑜𝑟𝑡 𝐸𝑙𝑒𝑣. = 1000 𝑚 = 3280𝑓𝑡 

3000 𝑓𝑡 ⟹ 6.28 

4000 𝑓𝑡 ⟹ 6.45 

3280 𝑓𝑡 ⟹? ? 

 

 

By interpolation: 

R.W Length (Landing) = 6.33 (1000) = 6330 ft 

 

 

 

 

 

 

 

 



For Take-off: 

𝑀𝑎𝑥 𝑎𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒 𝑇𝑎𝑘𝑒 − 𝑜𝑓𝑓 𝑤𝑒𝑖𝑔ℎ𝑡 = 108, 900 𝑘𝑔 

𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑇𝑎𝑘𝑒 − 𝑜𝑓𝑓 𝑤𝑒𝑖𝑔ℎ𝑡 = 95, 000  𝐾𝑔 

𝑊𝐴𝑣𝑎𝑖𝑙 < 𝑊𝑀𝑎𝑥 ⟹ (𝑂𝐾) 

 

 

 

 

 

 

 

 

 

 

 



Reference Factor (R): 

𝑅 = 63.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Runway Length for Take-off: 

60 ⟹ 2205 𝑚 

70 ⟹ 2599 𝑚 

63.8 ⟹? ? 

 

 

 

 

 

 

 

 

 

 



By interpolation 

R.W Length (Take-off) = 2355 m = 7725 ft (Controls) 

Since the Take-off R.W Length controls, we must take the gradient effect into consideration: 

𝑀𝑎𝑥 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝐶𝐿 𝐸𝑙𝑒𝑣 = 4.5 𝑚 = 14.76 𝑓𝑡 

𝑅. 𝑊 𝐿𝑒𝑛𝑔𝑡ℎ =  7725 + 10(14.76) = 7873 𝑓𝑡  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

𝐻𝑚𝑎𝑥(𝑓𝑡) = 0.17√𝑈(𝑚𝑝ℎ)𝐹(𝑚𝑖𝑙𝑒𝑠) 

𝑈 = 80
𝑘𝑚

ℎ𝑟
= 49.71 𝑚𝑝ℎ 

𝐹 = 21 𝑘𝑚 = 13.049 𝑠𝑡𝑎𝑡𝑢𝑡𝑒 𝑚𝑖𝑙𝑒𝑠 

𝐻𝑚𝑎𝑥 = 0.17√(49.71)(13.049) = 4.33 𝑓𝑡 


