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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two 
from Part-III. 

The figures in the right hand margin indicate marks. 
 Part- I 
Q1 Only Short Answer Type Questions (Answer All-10)                                                  (02x10)) 

Suggested Words: How, Why, Determine, Derive, State, Write,  Create, etc 
a) Write the error correction method in use of IAS, EAS and TAS.  
b) What is thrust augmentation?  
c) Why propeller blades are given a geometric twist from root to tip?  
d) What is drag polar?   
e) Why induced drag of a finite wing is more than that of an infinite wing?  
f) State the terms Absolute Ceiling and Service Ceiling.  
g) What do you mean by level turn?  
h) Sketch the hodograph diagram for upward flight.  
i) Define the shallow and steep angle of climb.  
j) How load factor is related to the bank angle? Explain.  
  Part- II  

Q2 
Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(06x08) 

Analyze, Justify, Design, Formulate, Calculate, Develop, Illustrate, Explain, Distinguish, 
Differences & Similarities 

a) 
Describe the airfoil section geometry represented by NACA 4412. Plot the lift curve 
and explain laminar flow and separation of flow over this section. Make use of 
sketches and plots. 

 

b) 
Show from the straight and level flight condition that 

𝐷

𝐷𝑚𝑖𝑛
=

1

2
(𝑚2 + 𝑚−2), where 

airplane is flying at some multiple m of the minimum drag speed. 

 

c) Formulate the Froude momentum theory for propeller blade.  

d) 
How does the fixed and variable pitch propeller have different performance? 
Explain. 

 

e) 
A jet aircraft with 

𝑊

𝑆
= 2.4 𝑘𝑁/𝑚2 and mass of 4500 kg, has max. thrust of 30 kN at 

sea level . If drag coefficient at a speed of 450 kmph is 0.04, what will the 
maximum value of rate of climb and maximum angle of climb. 

 

f) 

An airplane is flying straight and level flight at a speed is ‘n’ times the minimum 

power speed. Show that the power ratio 
𝑃

𝑃𝑚𝑖𝑛
=

3+𝑛4

4𝑛
 where P is the power required 

corresponding to flight speed and Pmin is the minimum power required at the 
altitude. 

 

g) Schematically explain the pull –up maneuver of an aircraft.  

h) Explain the Bregeut endurance formula for a/c.  

i) 
Write a detailed note on landing performance of an airplane and defining various 
terms involved. 

 

j) 
Describe the formation of starting vortex over an airfoil placed in an air stream 
at some angle of attack . 
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k) Explain the limitation of aircraft performance by drawing a V-n diagram.  

l) 

A glider weighs 4500 N. It has (W/S) is 600N/m2 and CD = 0.010+0.022CL
2. After 

completing a lunch at 350m in still air, what is the greatest distance the glider can 
cover and what is greatest duration of flight possible? Assuming both cases over 
level ground. Find the correct speeds of flight. Ignore any changes in atmosphere.  

 

  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four) (02X16) 

Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, Contrast, etc 

Q3 An airplane weighing 245,000 N has a wing area of 80 m2. It has drag polar given 
by CD = 0.016+ 0.04 CL

2. Calculate the minimum thrust required for straight and 
level flight and the corresponding TAS at sea level and at 10,000 m altitude (σ = 
0.3367). Calculate also the minimum power required and the corresponding TAS at 
the above altitudes. 
 

 

Q4 
 

An airplane accelerates from rest to a velocity VT.o. Show with a diagram all the 
forces acting in the process till the airplane leaves the ground. Hence develop an 
expression for the take-off run and the time to cover the above take off run. 
 

 

Q5 A piston propeller weighing 38000N. Using planform area 28m2, AR = 7.5, Oswald’s 
efficiency factor e = 0.85, CD0 = 0.025, η =0.8, specific fuel consumption C = 0.2 
kg/HP-hr., WF = 400 kg. Find Rmax and Emax for the aircraft flight.  
 

 

Q6 

Prove that 
𝑅

𝑆
= √

𝑊
𝑆⁄

1

2
𝜌

  
𝐶𝐷

(𝐶𝐿
2+𝐶𝐷

2)
3
4

 and draw the glide hodograph. 
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