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1.
Discuss the significance of controls in airplanes and discuss about inherent stable and marginal stable planes.

2.
The hinge moment parameters of an assumed elevator control are as follows: 

Ch( =  - 0.006 , Ch( = -0.010, Cho = 0. plot curves of elevator hinge moment coefficient, Che versus elevator deflection, (e for the following angles of attack: 

-150,-100 –50,00,50,100,150 carry these plot for a deflection range of ( 300.

3.
What is the stick free neutral point. Derive the expression for the shift in the neutral point when the poison of the elevator is changed from fixed to free.

4.
Explain the phenomenon of adverse yaw. What steps are to be taken to control the adverse yaw.

5.
What is rudder lock, explain with the help of specific curves. Describe the method break the rudder lock.

6.
A fighter type airplane has the aerodynamic, geometric, mass and inertia Characteristics given below. If the airplane is placed in a glide at 3500 m with power off at CL = 1.0, calculate the stability derivatives CL(, CD( Cm( Cmd(  and Cmd(.

Inertia about Y axis



1500 Kgm2
Weight





5000Kgf

Wing area




25 sq. m

Wing span




15 m

m.a.c





2.8 m

Taper ratio




2:1

Horizontal tail area



5 sq. m

Distance c.g. to tail a.c


6 m

Horizontal span



4 m

Stick fixed neutral point


0.38c

Rate of change of downwash     (w.r.t. ()      0.5

a0





0.1

(t





0.90

e





0.85

Cdf





0.02
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7.
a) Describe the phenomenon of Duch roll. How it can be controlled.


b) Derive the expression for the stick force required per g in the case of pull up.

8.
Write short notes on the following:


i)
One engine operative condition

ii)
Auto rotation

iii)
Need for stability
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1.

Define degree of freedom of a system, how many degrees of freedom a   



flying aircraft has. Explain the phenomenon of stability and discuss the significance of stability for aircrafts.

2.

If the slope of the pitching moment curve for a given airplane in 



dCm/dCL = - 0.15, and the pitching moment coefficient at Zero lift is Cm = 0.10 , at what CL will the airplane be in trim., and how much pitching moment coefficient must be supplied to achieve trim at CL = 1.5?

3.

Discuss the contribution of the wing to the static longitudinal stability of the airplane; show that stability is the function of c.g. position w.r.t. the aerodynamic centre.

4.

Derive the expression for the rolling moment coefficient of an airplane per degree aileron deflection.

5.

What is sideslip and its use? Discuss wheather cocking effects.

6.

If the coefficient of the quartic equation in ( (A(4 + B(3 + C(2 + D( + E ) when arranged (BCD – AD2 – B2E ) equals zero, then a condition of zero damping is defined. This grouping of coefficient is called Routh’s discriminant. Prove this relationship. If the motion of the plane is defined by the roots of the cubic equation  (A(3 + B(2 + C( + D = 0 ). What is Routh’s discriminant for this cubic?

7.
 
What is Phugoid mode and short period mode in relation to the stability of the airplane? Discuss by drawing relevant curves.

8.

Write short notes on the following:



i)
Aileron reversal



ii)
Adverse yaw effect



iii)
Stability versus maneuverability
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1.
What is degree of freedom? Draw the force diagram in an airplane in equilibrium condition.  Describe the controls of an airplane.

2.
An airplane designer attempts to equip an airplane with adjustable sliding weight to control the trim lift coefficient. If the airplane’s pitching moment coefficient at zero lift is Cm = + 0.5 and if its stick fixed neutral point is at 0.30c calculate and plot the variation of c.g. location required to achieve trim for CL = 0.2 to 1.4. Also plot the variation dCm/dCL with CL for this arrangement.

3.
Describe the contribution of tail to the static longitudinal stability of the airplane. What is the effect of the downwash on the stability contribution of the tail.

4.
Discuss the effect of sweep, flaps and power on Dihedral effect.

5.
Derive the equation for the rudder pedal force required to produce unit side slip.

6.
A fighter type airplane has the aerodynamic, geometric, mass and inertia Characteristics given below. If the airplane is placed in a glide at 3500 m with power off at CL = 1.0, calculate the stability derivatives CL( CD(  Cm( Cmd( and  Cmd(.
Inertia about Y axis



1500 Kgm2
Weight





5000Kgf

Wing area




25 sq. m

Wing span




15 m

m.a.c





2.8 m

Taper ratio




2:1

Horizontal tail area



5 sq. m

Distance c.g. to tail a.c


6 m

Horizontal span



4 m

Stick fixed neutral point


0.38 c

Rate of change of downwash     (w.r.t. ()      0.5

a0





0.1

(t





0.90

e





0.85

Cdf





0.02
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7.
What is phugoid motion of an airplane? Draw the curve for the effect of c.g. movement on the phugoid mode and discuss.

8.
Write short notes on the following:


i)
Whether cocking effects


ii)
Rudder lock


iii)
Aileron reversal
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1.
Explain the phenomenon of stability and discuss the significance of stability for aircrafts. Discuss about inherent stable & marginal stable planes.

2.
The hinge moment parameters of an assumed elevator control are as follows: 

Ch( =  -0.006 , Ch( = -0.010, Cho = 0. Plot curves of elevator hinge moment coefficient, Che versus elevator deflection, (e for the following angles of attack: --- -150,-100 –50,00,50,100,150 carry these plot for a deflection range of ( 300.

3.
What is stick free stability? Discuss the various types aerodynamic balances. How does the effectiveness of the tab affect the hinge moment.

4.
What are various methods to balance the aileron? Discuss the phenomenon aileron reversal.

5.
Discuss the various conditions of the airplane when the requirement of the rudder is felt. What is the amount of power required on the rudder in adverse yaw, antisymmetric thrust and rudder lock.

6.

If the coefficient of the quartic equation in ( (A(4 + B(3 + C(2 + D( + E ) when arranged (BCD – AD2 – B2E ) equals zero, then a condition of zero damping is defined. This grouping of coefficient is called Routh’s discriminant. Prove this relationship. If the motion of the plane is defined by the roots of the cubic equation  (A(3 + B(2 + C( + D = 0 ). What is Routh’s discriminant for this cubic?

7.
Distinguish between the static and dynamic stability of the aircraft. An airplane of mass 9000 kg has wings of aspect ratio of 7 loaded to 1440 Nm-2. For normal loading the c.g. coordinate is 0.457 m behind the quarter chord of the wings. The tail plane is 5.58 m2 in area and has aspect ratio of 4.8. The arm of tailplane lift is 11.1 m , the rate of change of downwash with wing incidence being 0.46. Is the airplane statically stable? If not, what would you suggest to make it so.

8.
Write short notes on the following:


(i) Whether cocking effects, (ii) Rudder lock, (iii) Auto rotation and Spin.
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