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Answer All Questions. All Questions Carry Equal Marks. Time: 20 Min. Marks: 10. 
 
I. Choose the correct alternative: 
 
1. Static aeroelastic problems occur due to interaction between,      [ ] 

A) Unsteady aerodynamic and elastic forces     B) Unsteady aerodynamic and inertia forces 
C) Steady aerodynamic and inertia forces         D) Steady aerodynamic and elastic forces. 

 
2. Condition for dynamic mass balancing of control surfaces (following inertia is zero about hinge axis) 
             [ ] 

A) Ixx = 0          B) Iyy = 0      C) Ixy = 0       D) Ixx + Iyy = 0 
 
3. The most important nondimensional parameter for unsteady aerodynamic force calculation is 
             [ ] 

A) Reynolds number    B) Reduced frequency  
C) Mach number     D) Reynolds number and Mach number 

 
4. The equation of motion for a typical section flutter analysis is      [ ] 

A) Statically and dynamically coupled   B) Statically coupled  
C) Dynamically and aerodynamically coupled  D) Statically and aerodynamically coupled 

 
5. A control surface is said to be aerodynamically balanced when    [ ] 

A) CG of the control surface coincides with the hinge line; 
B) CG of the control surface coincides with its aerodynamic centre 
C) CG of the control surface lies ahead of  hinge line 
D) CG of the control surface lies behind the  hinge line 

 
6. The mass ratio of a typical transport aircraft is       [ ] 

A) Equal to 1    B) Less than 1  C) Around 10   D) Around 50 
 
7. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom  flutter problem can be 

broken down into          [ ] 
A) Three binary flutter problems  B) More than 3 binary flutter problems 
C) Two binary flutter problems D) One binary flutter problem 

 
8. Wind induced oscillations of tall structures occur 

A) In the direction of the flow  B) Perpendicular to the direction of flow 
C) Direction of motion is quite arbitrary 
D) in the direction depending on the mass and elasticity distribution 

 
9. Flow induced vibration occurs in        [ ] 

A) Separated flow                    B) Ideal flow 
C) At very high Reynolds number       D) Transonic flow due to shock-boundary layer interaction 
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10. An airplane designer has only a limited control over      [ ] 

  A) Inertia coupling      B) Elastic coupling  
C) Elastic and aerodynamic coupling   D) Aerodynamic coupling 

 
             
II Fill in the Blanks: 
 
11. Among aerodynamic, inertia and elastic couplings,  _____________ coupling is more controllable 

than other two. 
 
12. Condition for dynamic mass balancing of control surfaces is _________ about hinge line. 
 
13. When the deformation of the elastic structure is represented by a finite number of generalized 

coordinates is called _______________ structure. 
 
14. Aeroelastic instability caused by separated flow of civil engineering structures is known as 

________________. 
 
15. Amplitude of flow induced vibration  of civil engineering is a function of cross-flow ____________ 

frequency and ________________ frequency. 
 
16. An airplane designer has only a limited control over the ___________ and ____________ couplings. 
 
17. For the development of flutter equation using two-dimensional theory, the origin is taken at 

__________________. 
 
18. A control surface is said to be aerodynamically balanced when the CG of the control surface lie on 

the _________________. 
 
19. Wind-induced oscillation of tall structures occur ______________ to the direction of flow. 
 
20. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom flutter problem can be broken 

down into _______________ binary flutter problem. 
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I. Choose the correct alternative: 
 
1. The equation of motion for a typical section flutter analysis is      [ ] 

A) Statically and dynamically coupled   B) Statically coupled  
C) Dynamically and aerodynamically coupled  D) Statically and aerodynamically coupled 

 
2. A control surface is said to be aerodynamically balanced when    [ ] 

A) CG of the control surface coincides with the hinge line; 
B) CG of the control surface coincides with its aerodynamic centre 
C) CG of the control surface lies ahead of  hinge line 
D) CG of the control surface lies behind the  hinge line 

 
3. The mass ratio of a typical transport aircraft is       [ ] 

A) Equal to 1    B) Less than 1  C) Around 10   D) Around 50 
 
4. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom  flutter problem can be 

broken down into          [ ] 
A) Three binary flutter problems  B) More than 3 binary flutter problems 
C) Two binary flutter problems D) One binary flutter problem 

 
5. Wind induced oscillations of tall structures occur 

A) In the direction of the flow  B) Perpendicular to the direction of flow 
C) Direction of motion is quite arbitrary 
D) in the direction depending on the mass and elasticity distribution 

 
6. Flow induced vibration occurs in        [ ] 

A) Separated flow                    B) Ideal flow 
C) At very high Reynolds number       D) Transonic flow due to shock-boundary layer interaction 

 
7. An airplane designer has only a limited control over      [ ] 

  A) Inertia coupling      B) Elastic coupling  
C) Elastic and aerodynamic coupling   D) Aerodynamic coupling 

 
8. Static aeroelastic problems occur due to interaction between,      [ ] 

A) Unsteady aerodynamic and elastic forces     B) Unsteady aerodynamic and inertia forces 
C) Steady aerodynamic and inertia forces         D) Steady aerodynamic and elastic forces. 

 
9. Condition for dynamic mass balancing of control surfaces (following inertia is zero about hinge axis) 
             [ ] 

A) Ixx = 0          B) Iyy = 0      C) Ixy = 0       D) Ixx + Iyy = 0 
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10. The most important nondimensional parameter for unsteady aerodynamic force calculation is 
             [ ] 

A) Reynolds number    B) Reduced frequency  
C) Mach number     D) Reynolds number and Mach number 

           
II Fill in the Blanks: 
 
11. Aeroelastic instability caused by separated flow of civil engineering structures is known as 

________________. 
 
12. Amplitude of flow induced vibration  of civil engineering is a function of cross-flow ____________ 

frequency and ________________ frequency. 
 
13. An airplane designer has only a limited control over the ___________ and ____________ couplings. 
 
14. For the development of flutter equation using two-dimensional theory, the origin is taken at 

__________________. 
 
15. A control surface is said to be aerodynamically balanced when the CG of the control surface lie on 

the _________________. 
 
16. Wind-induced oscillation of tall structures occur ______________ to the direction of flow. 
 
17. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom flutter problem can be broken 

down into _______________ binary flutter problem. 
 
18. Among aerodynamic, inertia and elastic couplings,  _____________ coupling is more controllable 

than other two. 
 
19. Condition for dynamic mass balancing of control surfaces is _________ about hinge line. 
 
20. When the deformation of the elastic structure is represented by a finite number of generalized 

coordinates is called _______________ structure. 
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I. Choose the correct alternative: 
 
1. The mass ratio of a typical transport aircraft is       [ ] 

A) Equal to 1    B) Less than 1  C) Around 10   D) Around 50 
 
2. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom  flutter problem can be 

broken down into          [ ] 
A) Three binary flutter problems  B) More than 3 binary flutter problems 
C) Two binary flutter problems D) One binary flutter problem 

 
3. Wind induced oscillations of tall structures occur 

A) In the direction of the flow  B) Perpendicular to the direction of flow 
C) Direction of motion is quite arbitrary 
D) in the direction depending on the mass and elasticity distribution 

 
4. Flow induced vibration occurs in        [ ] 

A) Separated flow                    B) Ideal flow 
C) At very high Reynolds number       D) Transonic flow due to shock-boundary layer interaction 

 
5. An airplane designer has only a limited control over      [ ] 

  A) Inertia coupling      B) Elastic coupling  
C) Elastic and aerodynamic coupling   D) Aerodynamic coupling 

 
6. Static aeroelastic problems occur due to interaction between,      [ ] 

A) Unsteady aerodynamic and elastic forces     B) Unsteady aerodynamic and inertia forces 
C) Steady aerodynamic and inertia forces         D) Steady aerodynamic and elastic forces. 

 
7. Condition for dynamic mass balancing of control surfaces (following inertia is zero about hinge axis) 
             [ ] 

A) Ixx = 0          B) Iyy = 0      C) Ixy = 0       D) Ixx + Iyy = 0 
 
8. The most important nondimensional parameter for unsteady aerodynamic force calculation is 
             [ ] 

A) Reynolds number    B) Reduced frequency  
C) Mach number     D) Reynolds number and Mach number 

 
9. The equation of motion for a typical section flutter analysis is      [ ] 

A) Statically and dynamically coupled   B) Statically coupled  
C) Dynamically and aerodynamically coupled  D) Statically and aerodynamically coupled 
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10. A control surface is said to be aerodynamically balanced when    [ ] 

A) CG of the control surface coincides with the hinge line; 
B) CG of the control surface coincides with its aerodynamic centre 
C) CG of the control surface lies ahead of  hinge line 
D) CG of the control surface lies behind the  hinge line 

 
             
II Fill in the Blanks: 
 
11. An airplane designer has only a limited control over the ___________ and ____________ couplings. 
 
12. For the development of flutter equation using two-dimensional theory, the origin is taken at 

__________________. 
 
13. A control surface is said to be aerodynamically balanced when the CG of the control surface lie on 

the _________________. 
 
14. Wind-induced oscillation of tall structures occur ______________ to the direction of flow. 
 
15. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom flutter problem can be broken 

down into _______________ binary flutter problem. 
 
16. Among aerodynamic, inertia and elastic couplings,  _____________ coupling is more controllable 

than other two. 
 
17. Condition for dynamic mass balancing of control surfaces is _________ about hinge line. 
 
18. When the deformation of the elastic structure is represented by a finite number of generalized 

coordinates is called _______________ structure. 
 
19. Aeroelastic instability caused by separated flow of civil engineering structures is known as 

________________. 
 
20. Amplitude of flow induced vibration  of civil engineering is a function of cross-flow ____________ 

frequency and ________________ frequency. 
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I. Choose the correct alternative: 
 
1. Wind induced oscillations of tall structures occur 

A) In the direction of the flow  B) Perpendicular to the direction of flow 
C) Direction of motion is quite arbitrary 
D) in the direction depending on the mass and elasticity distribution 

 
2. Flow induced vibration occurs in        [ ] 

A) Separated flow                    B) Ideal flow 
C) At very high Reynolds number       D) Transonic flow due to shock-boundary layer interaction 

 
3. An airplane designer has only a limited control over      [ ] 

  A) Inertia coupling      B) Elastic coupling  
C) Elastic and aerodynamic coupling   D) Aerodynamic coupling 

 
4. Static aeroelastic problems occur due to interaction between,      [ ] 

A) Unsteady aerodynamic and elastic forces     B) Unsteady aerodynamic and inertia forces 
C) Steady aerodynamic and inertia forces         D) Steady aerodynamic and elastic forces. 

 
5. Condition for dynamic mass balancing of control surfaces (following inertia is zero about hinge axis) 
             [ ] 

A) Ixx = 0          B) Iyy = 0      C) Ixy = 0       D) Ixx + Iyy = 0 
 
6. The most important nondimensional parameter for unsteady aerodynamic force calculation is 
             [ ] 

A) Reynolds number    B) Reduced frequency  
C) Mach number     D) Reynolds number and Mach number 

 
7. The equation of motion for a typical section flutter analysis is      [ ] 

A) Statically and dynamically coupled   B) Statically coupled  
C) Dynamically and aerodynamically coupled  D) Statically and aerodynamically coupled 

 
8. A control surface is said to be aerodynamically balanced when    [ ] 

A) CG of the control surface coincides with the hinge line; 
B) CG of the control surface coincides with its aerodynamic centre 
C) CG of the control surface lies ahead of  hinge line 
D) CG of the control surface lies behind the  hinge line 

 
9. The mass ratio of a typical transport aircraft is       [ ] 

A) Equal to 1    B) Less than 1  C) Around 10   D) Around 50 
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10. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom  flutter problem can be 

broken down into          [ ] 
A) Three binary flutter problems  B) More than 3 binary flutter problems 
C) Two binary flutter problems D) One binary flutter problem 

 
             
II Fill in the Blanks: 
 
11. A control surface is said to be aerodynamically balanced when the CG of the control surface lie on 

the _________________. 
 
12. Wind-induced oscillation of tall structures occur ______________ to the direction of flow. 
 
13. A three-degree-of-freedom bending-torsion-aileron degree-of-freedom flutter problem can be broken 

down into _______________ binary flutter problem. 
 
 
14. Among aerodynamic, inertia and elastic couplings,  _____________ coupling is more controllable 

than other two. 
 
15. Condition for dynamic mass balancing of control surfaces is _________ about hinge line. 
 
16. When the deformation of the elastic structure is represented by a finite number of generalized 

coordinates is called _______________ structure. 
 
17. Aeroelastic instability caused by separated flow of civil engineering structures is known as 

________________. 
 
18. Amplitude of flow induced vibration  of civil engineering is a function of cross-flow ____________ 

frequency and ________________ frequency. 
 
19. An airplane designer has only a limited control over the ___________ and ____________ couplings. 
 
20. For the development of flutter equation using two-dimensional theory, the origin is taken at 

__________________. 
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