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Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Laminar flow airfoils are used to reduce 
(A) trim drag  
(B) skin friction drag 
(C) induced drag  
(D) wave drag 

 

 b) An aileron ______ 
(A) increases lift 
(B) controls the up and down motion of a plane 
(C) tilts the aircraft clockwise or counterclockwise 
(D) moves the plane right and left 

 

 c) For a flow through a Prandtl-Meyer expansion wave 
(A) Mach number stays constant.  
(B) Entropy stays constant. 
(C) Temperature stays constant  
(D) Density stays constant 

 

 d) An irrotational and inviscid flow can become rotational on passing through a 
(A) normal shock wave  
(B) oblique shock wave 
(C) curved shock wave  
(D) Mach wave 

 

 e) The drag of an aircraft in steady climbing flight at a given forward speed is 
(A) inversely proportional to climb angle 
(B) higher than drag in steady level flight at the same forward speed 
(C) lower than drag in steady level flight at the same forward speed 
(D) independent of climb angle 

 

 f) The parameters that remain constant in a cruise-climb of an aircraft are 
(A) equivalent airspeed and lift coefficient  
(B) altitude and lift coefficient 
(C) equivalent airspeed and altitude  
(D) lift coefficient and aircraft mass 

 

 g) For two-dimensional irrotational and incompressible flows 
(A)  Both potential and stream functions satisfy the Laplace equation. 
(B) Potential function must satisfy the Laplace equation but the stream 
function need not. 
(C) Stream function must satisfy the Laplace equation but the potential 
function need not. 
(D) Neither the stream function nor the potential function need to satisfy          
the Laplace equation. 
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 h) Thrust available from a turbojet engine 

(A) increases as altitude increases 
(B) increases up to the tropopause and then decreases 
(C) remains constant at all altitudes 
(D) decreases as altitude increases 

 

 i) A trailing edge plain flap deflected downward increases the lift coefficient of 
an airfoil by 
(A) Increasing the effective camber of the airfoil. 
(B) Delaying the separation of the flow from the airfoil surface. 
(C) Increasing the local airspeed near the trailing edge. 
(D) Controlling the growth of the boundary layer thickness along the airfoil         
surface. 

 

 j) Which of the following quantities remains constant for a satellite in an elliptical 
orbit around the earth? 
(A) Kinetic energy 
(B) Product of speed and radial distance from the center of the earth 
(C) Rate of area swept by the radial vector from the center of the orbit 
(D) Rate of area swept by the radial vector from the center of the earth 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Discuss a few personalities and their contributions towards the developments 
of aircraft. 

 

 b) Define wing loading and aspect ratio?  
 c) Write the different types of tail configurations that are used in aircraft?  
 d) Write a note on endurance  
 e) Explain the cycle used in gas turbine engine  
 f) Write about turns, side slips, take-off and landing  
 g) What do you understand by the term “Blended body design”?  
 h) Sketch the parts of an Ramjet engine  
 i) An aircraft is flying at M = 2 where the ambient temperature around the 

aircraft is 250 K. If the specific heat ratio for air y = 1.4, Calculate the 
stagnation temperature on the surface of the aircraft. 

 

 j) A model airfoil in a wind tunnel that is operating at 50 m/s develops a 
minimum pressure co-efficient of - 6.29 at some point on its upper surface. 
Calculate the local airspeed at that point. 

 

    
Q3 a) Explain how the earth’s atmosphere is classified.  (10) 

 b) Differentiate between air breathing and non-air breathing engines. (5) 
    

Q4 a) Sketch a NACA aero foil and explain different parts in it and also define 
coefficient of lift and coefficient of drag. 

(10) 

 b) Derive an expression for speed of sound and explain what is Mach number (5) 
    

Q5 a) What are Monocoque and semi-monocoque structures? Explain their 
contributions in the aircraft. 

(10) 

 b) Quote the advantages of using composite materials in aircraft. (5) 
    

Q6 a) Derive an expression for rocket thrust equation. (10) 
 b) Sketch and explain the parts of a gas turbine engine. (5) 
    

Q7 a) Explain what is a handling qualities of the airplanes with neat diagram Explain 
the maneuvers used in flight vehicle performance 

(10) 

 b) Explain in what components of aircraft aluminum and titanium alloys are used. (5) 
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Q8 a) What is meant by High-lift device? Explain the different high lift devices. What 

are the different control surfaces that can be incorporated on the aircraft? 
(10) 

 b) Explain the following with neat sketches 
a) Lateral motion 
b) Longitudinal motion 
c) Directional motion 

(5) 

Q9 a) Derive the equations involved in the staging of rocket. (10) 
 b) Explain mechanisms and materials used in satellite systems (5) 

 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

