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Subject 

No of 
Questions 

Topics Total 
Marks 

Engineering 
Mathematics 1M : 4 

2M : 2 

 Matrices 
 Algebra 

 Vector calculus 
 ODE 

8 

Flight 
Mechanics 

1M : 5 
2M : 7 

 Atmosphere 
 Basics – primary flight 

instruments 
 Steady straight and level flight 

 Range and Endurance 

 Take – off  
 V-n diagram 

 Longitudinal static stability 
 Equations of motion 

19 

Space 
Dynamics 1M : 3 

2M : 1 
 Kepler’s Law 
 Different orbits – Circular 

5 

 

Aerodynamics 
1M : 7 
2M : 7 

 Basic Fluid mechanics – 

Laminar, Boundary layer 
 Ideal potential flow 

 Low speed aerodynamics – 
aerodynamic centre 

 High lift devices 

 Finite wing theory 

 Gas Dynamics – Isentropic flow, 
Moving NSW, OSW 

21 
 

Structures 
1M : 3 
2M : 7 

 Basic Elasticity – Stress tensor, 

Principal stresses, plane strain 
 Bending- Symmetrical and 

unsymmetrical bending, bending 
stresses 

 Vibration –undamped and free 

system 1 DOF system 

 Energy methods (Indeterminate 
beam) 

17 

Propulsion 
1M : 3 
2M : 6 

 Thermodynamics Basics 

 Axial flow compressor 
 Axial flow turbine 

 Centrifugal flow compressor 
 Jet propulsion – Turbojet 

Turboprop 
 Combustion chamber 

 Rocket propulsion 

15 

General 
Aptitude 

1M:5 
2M:5 

 Verbal Ability 

 Numerical Ability 
15 

Total 65  100 
 



 

1. 

 

ANS: (C) 

This is the orbit equation, and it defines the path of the body m2 around m1, relative 
to m1. Remember that m, h, and e are constants. Observe as well that there is no 

significance to negative values of eccentricity, that is, e  0. Since the orbit equation 

describes conic sections, including ellipses, it is a mathematical statement of 

Kepler’s first law, namely, that the planets follow elliptical paths around the 

sun. Two-body orbits are often referred to as Keplerian orbits. 

 

2.  

 

ANS: (B) 

As the port side aileron is deflected upwards, it will produce a lift force in downward 

direction, the starboard aileron is deflected downwards, producing lift force in the 

upward direction. Hence, the aircraft will roll with the starboard wing up. 
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3. 

 

ANS: (B) 

The angular momentum depends only on the azimuthal (perpendicular or 

transverse) component of the relative velocity and is constant for an orbit. 

      = constant 

The larger the value of r, i.e. farthest position (apoapsis) of the mass, the velocity is 
minimum and the smaller the value of r, i.e. closest position (Periapsis) of the mass, 

the velocity is maximum. 

4. 

 

ANS: (C) 

To move faster the pilot has to increase the thrust of an aircraft. But as thrust 

increases, velocity increases, which in turn increases the lift. As usually the 

aerodynamic centre is ahead of the c.g. of an aircraft, it will produce a nose up 

pitching moment. To maintain steady and level flight, the pilot has to decrease angle 

of attack to compensate for the additional lift. 
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5. 

 

ANS: B 

Setting e = 0 in the orbital equation, 

  
  

 

 

       
 

We get,  

  
  

 
 

That is, r = constant, which means the orbit of m2 around m1 is a circle. Since the 

radial velocity    is zero, it follows that V =    so that the angular momentum formula 

h = r  becomes simply h = rV for a circular orbit. Substituting in above expression, 

we get, 

  
    

 
 

           
 

 
 

6. 

 

ANS: 0.50 
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7. 

 

ANS: (c)  

 

8. 

ANS: 0 

9.

 

ANS: 1186.17 
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10. 

 
ANS: 1.88 
 

LOGARITHMIC DECREMENT  
It represents the rate at which the amplitude of a free damped vibration decreases. 

      
  

  
  =       = 

   

       
 

  

  
      

11. 

 
ANS: (A) 

At zero-lift AOA, a positively cambered NACA airfoil will produce positive lift, 
resulting in negative pitching moment about its leading edge. 

 
12.

 
ANS: (B) 
Pressure distribution on a circular cylinder, 

   
     
 
 
   

 
 

Static pressure equals to free- stream pressure, i.e. CP = 0 
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ϴ (degrees) 0 15 30 45 60 75 90 

             1 0.732 0 -1 -2 -2.732 -3 

 
13. 

 
ANS: 0.98 

PRF = 
   

   
      

 

14.

 
ANS: (B) 
In civil aviation, the maximum maneuvre load factor is typically 2.5 for aircraft 

weighing less than 50,000 lbs. The appropriate expression to calculate the load factor 
is as follows: 

n = 2.1 + 24000/(W + 10000) upto a maximum of 3.8 
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15. 

 
ANS: (B) 
 

Isentropic process: Entropy remains constant (stagnation pressure and stagnation 
temperature remains constant) 
 

16. 

 
 

ANS: (A) 
 

Taking ratio of polar moment of inertia for closed and open cross sections, it can be 
proved that closed-section beams are more stronger in comparison to open section 

beams under Torsional loading condition. 
 

17. 

 
ANS: 2 
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Since a rigid link is given within two masses, the given system is one degree of 

freedom system with springs in parallel 
 

Keq = 20 + 20 = 40 N/m 
Mass = 6 + 4 = 10 kg 

 

     
 

 
         

18. 

 
ANS: (C) 
 

Statement: Energy can neither be created nor be destroyed, but can be transformed 
from one form to another. 
 

19. 

 
ANS: (B) 

 
Div(r) = 3 

Curl (r) = 0 where r =               
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20. 

 
ANS: (A) 

    
    

 
 

       
 
 

 

IMPORTANT NOTES: 

1. The take-off distance of an airplane is very sensitive to the weight of an 

airplane through 
 

 
 and

 

 
. 

i. Heavier airplanes need longer runway. 

         

2. The take-off distance strongly depends on free stream density ρ through both 

explicit appearance of ρ and the effect of ρ on thrust.  

        
 

               [T α ρ] 

i. Takeoff performance of an airplane deteriorates with increasing altitude of 

the airports. 
ii. Longer takeoff distances are required on hotter days or summer. 

iii. Takeoff performance of an airplane deteriorates with increasing 
temperature around the airports. 

iv. Takeoff performance is different for airports near equator and poles as ρ 
increases. 

3. The takeoff distance decreases with increase in      . 
                 

 
i. Flaps are deflected at the time of takeoff. 

 
4. Takeoff distance decreases with decrease in wing loading. 

 

5.                                                          
 

 
 

 Smaller wing loadings are expected at the time of takeoff. 
 Morphing wings can improve the take off performance. 
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6. Take-off distance decreases with increase in thrust to weight ratio. 

        
 

 
  

 

i. A high capacity engine improves the takeoff performance of an airplane. 

ii. Use of additional disposable rocket motor (RATO) improves the 
performance of an airplane at the time of takeoff. 

iii. Afterburners are used at the time of takeoff or climbing. 

21. 

 
ANS: (B) 
 

22. 

 
ANS: (C) 

 
23. 
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ANS: (C)    

 
 
24. 

 

ANS: (B) 
 

Static temperature always increases for all types of shock waves 
Total temperature increases in case of moving shock, whereas remains constant for 

standing shocks 
 
25. 

 
 

ANS: (A) 
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26. 

 

ANS: (D) 

 

Plane Strain 

 For a plane strain problem, strain components perpendicular to the plane of 

plane strain condition are zero. 
 If xy is the plane of plane strain problem then 

 

Non-zero strain components are            

Zero strain components are              

Non-zero stress components are                      

Zero stress components are          

 
27. 

 

Ans : 12 
 

E = 73 GP,  u = 480 MPa, FOS = 4 

 allow = 
   

 
 = 120 N/mm2 = 

   

 
 

 

M = 
   

 
 = 12 kN-m 
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28. 

 

Ans : (B) 

 
T = 500 N 

V = 100 m/s 
ηp = 0.5 

 
Pavailable = T x V 

                 = 50 x 100 
             = 50KW 

 

ηP  = 
          

      
 

 

Pshaft =100 kW 
 

29. 

 
Ans : 2.16 (question need to be challenged) 

 

M1 = 3 
 

Mn1 = M1 sin β 
= 1.76 

 

Mn2
2 = 

            
  

       
       

 

  0.63 

 
   

   
 = tan (β - θ) 

  Mt2 = 2.16 
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30. 

 
ANS: 6.28 

 
31. 

 
Ans : (B) 
 

ci = 100 m/s 

cj = 300 m/s 

 

  = 
  

  
 = 0.33 

 

ηp = 
   

    
 = 0.50 

32. 

 
ANS:  0.2  
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33. 

 
Ans : 18.86 
 

W = 7000 N 
s = 16 m2 

CLmax = 2.0 

ρ = 1.23 kg/m3 
 

Vstall =  
   

         
 = 18.86 m/s 

34. 

 
ANS: 51.9 
 

We know,   
  

   
,  where      

   

 
 

  
  

 
   
 

 

On solving, 

x = 51.9 mm 
 

35. 

 
Ans : 18076.6 (question need to be challenged) 

Po = 55000 N/m2 
P = 45280 N/m2 

ρ = 0.6 kg/m2 
s =16 m2 

CL = 2 
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 M = 0.534 

 M = 
 

    
 

V = 173.57 m/s 
 

L = w = 
 

 
 ρv2sCL 

  
 

 
 = 18076.6 N/m2 

 
36. 

 

Ans : (B) 
 

   

      
  

  
  , y(0)=0  

  

  
 |x=0 =1 

 

(D2 + 3D)y = 0 
 

Auxiliary equation;                           m2 + 3m = 0 
                                                     m(m + 3) = 0 

                   m = 0, -3 
 

y = complimentary function + particular integral               (P.I. = 0) 

  =C1e
0 x + C2 e

-3x 

 

At x=0 , y=0 
0 = C1 + C2 

  C2 = - C1 

 

y = C1 – C1 e
-3x 

 
  

  
 = - C1 e

-3x(-3) 

  C1 = 
 

 
 

 

  y = 
 

 
 [1 – e-3 
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37. 

 

Ans : - 0.8 
 
   

  
 = 5 /radians 

CMcg = 0.05 - 4   

c = 1m 
 

     

   
 = h - hn 

       

   
 = - 4 

  

   
 

       = - 0.8 
 
38. 

 

Ans : (C) 
 

                
                

     
 

 = 
     

        
       

 
39. 

 
ANS: 0.86  
 

 

 
 

 

 
 

   www.goodwillgate2iit.com  info@goodwillgate2iit.com +91 – 9933949303 / 7338451418 

 

http://www.goodwillgate2iit.com/


 
 
 

          

 
                                    

 
  

  
  

  

  
 

 

  
   . 

              
 

 
40. 

ANS: 3.35 

 
41. 

 
 
ANS: 215.7 

 

R = 1/2  
 

i.e.            
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42.

 

ANS: -2.39 
 

M = 1 X 100 = 100 N.mm 
 

        
 

P = 1 N 
 

        
 

                             

 

     
  

 
   

 

 
 

                  

               (compressive) 
43.  

 
ANS = (C) 

 

    
      

  
         

F =         

19620 = 10 *    
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44. 

 
Ans : 210.30  

   =  
  

   
 

VT = 
  

  
 = 

   

 
    

    

 = 210.30 m/s 

45. 

 
Ans : - 6.0 

 
    

  
 + 

    

  
 + 

    

  
  + X = 0 

Body forces are zero, 
2Ax + 12x = 0 

  A = -6 

 
46. 

 
ANS: (C) Indeterminate beam, can be solved using Virtual work principle 
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47. 

 
ANS: 223.6 
 

 
      

     
  = 223.6 m/s 

48. 

 
ANS: (C) 
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49. 

ANS: -0.71 

Unit vector,     
  

    
 

       
  

  
 

 

             
   

       
 
  

  
 

 

             
   

       
  

 

    
  

       
           

 

    
  

  
         

 

      
 

  
     = 

 

   
 

 

    
  

    
 = -

 

  
    

 

  
   

 
Magnitude of x-component of unit vector = -0.71 

50. 

 
ANS: (D) 
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51. 

 
ANS: (B) 

  
   
   

   

 

    
   
      

        
 

 

    
     

   
     

        
 = 0.81 

52. 

 
Ans : 62.78  

m = 400,000 kg 
v = 240 m/s 

L/D = 15 
Prequired = D x V 

 

D = D x 
 

 
 

= D x 
 

 
 

 

= W x 
 

 
 

  Prequired = 
              

  
 x 240 = 62.78 MW 
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53. 

 
 

Ans : 7.80 km/s , 7800.96 m/s 
[* The unit for velocity is not mentioned in the question] 

 

V =  
 

 
 =  

 

          
 = 7.80 km/s = 7800.96 m/s   

 

54. 

 
ANS: 209.81 kN 

 
Atmospheric pressure at bottom = 100 KPa  

Hydrostatic pressure due to water =    =1000   9.81   1=9810  / 2  

Force on one side of wall will be area of pressure diagram multiplied with width of 

tank,  

  
Force = (Area x width) for Atmospheric pressure + (Area x width) for hydrostatic 

pressure of water 
F = {(100 X 103 * 1) * 2} + { ½  * 9810 * 1) * 2} 

F = 209.81 kN 
 

55. 

Ans : 3.16 
 

ωn = 2 Hz 

δ = 
    

      
 = x 

 
F = k x 
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 k = 
    

   
 

 

ωn =  
 

 
 

 

  {2  (2)}2 = 
    

  
 X 

 

 
 

 

  EI = 3.15 kN-m2 

. 

 GENERAL APTITUDE 

 
56. 

 
Ans : (A) 

PC = PS = PT 

 

 D = 4a = 3s 

 

Area of circle = 
 

 
 D2          (     ) 

 

Area of square = a2 

 

                        = 
    

  
 

 

Area of triangle = 
  

 
    

 

                                                   = 
  

 
  

  

 
 
 

           (     ) 

 

                            = 
  

  
       

Therefore, 
 

 
 > 

  

  
 > 

  

  
    

 
Hence, circle has the largest area. 
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57. 

 
Ans : (B) 
BC, FGH, LMNO,TUVWX 

 
58. 

 
Ans : (D) 

Complemented means – complete / to improve something or emphasize their 
qualities 

Complimented means – remark of admiration/ to praise someone 
 

59. 

 
Ans: (C) 

 
 

         
 +

 

         
 + 

 

         
 

 

=
 

              
 + 

 

              
 + 

 

              
 

 

=
 

         
 + 

 

         
 + 

 

         
 

 
= loguvw u + loguvw v + loguvw w 

 
= loguvw uvw =1 
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60. 

 
Ans : (A) 

 
Undiminished – unambitious / unskilled  

Undiminished means – not diminished, reduced or lessened.  
 

61. 

 
Ans : (C) 
 

Initial square area = 1936 m2; a = 44m 
Length of wire = 4a = 4 x 44 = 176 m 

 
Now, part-1 length = 3 x 44 = 132 m 

        Part-2 length = 1 x 44 = 44 m 
 

Long wire is bent in square, so 

4a = 132, i.e.  a = 33 m 
 

Area of square = 332 = 1089 m2 
Now, small wire is bent in circle, So, circle perimeter ,  D = 44 

Hence, D = 14 m 
 

Area of circle = 
 

 
 D2 

= 153.94 m2 

 
Total area enclosed = Area of square + area of circle 

= 1059 + 153.94 
= 1242.97 

= 1243 m2 
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62. 

 
Ans : (B) 

 
For remaining last two tosses possible cases are: 

H H 
H T 

T H 

T T 
 

Out of 4 possible cases one H and T will have the highest probability of occurrence. 
 

63. 

 
Ans: [This question is to be verified] 
 

125 x 7 x 39 = 
 

 
 W 

W = 47775 robot hours 
Left work = 47775 – (125 x 7 x 39) 

              = 13650 robot hours 

13 * x * 8 = 13560 

x = 131.25 

Addition robot required = 131.25 – 125 = 6.25 = 7  
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64. 

 
Ans : (C) 

 
Total students = 40 
13 – x + 16 – x + 19 – x + x = 40 

Number of students who watched all three movies(x) = 4 
 

65. 

 
Ans : (D) 
 

From condition i, possible numbers are : 51, 54, 57 
From condition ii, possible numbers are : 61, 62, 63, 65, 66, 67, 69 

From condition iii, possible numbers are : 70, 71, 73, 74, 75, 76, 77, 79 
 

  54 is multiple of 3 and 6. But, it is not the multiple of 4. So, according to second 

condition, it cannot be the answer 
  65 is not multiple of 6.So, according to third condition, it cannot be the answer 

  66 is multiple of 3 and it does not belong to 50 to 59. So it will not be the answer 

  For 76 all the conditions are satisfied. So, it is the answer. 
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