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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

AIRFRAME STRUCTURAL DESIGN 

MODEL PAPER-I 

Answer all the questions       [25] 
     

1. Discuss with a neat sketch the principal components of a/c   [2] 
2. Enumerate the types of materials evolved in aircraft manufacturing   [3] 
3. Discuss the after body loads on the a/c      [2] 
4  Discuss the difference between doublers and splice with neat sketches [3] 
5.    Discuss about root rib bulkhead       [2] 
6.    Explain about integrally stiffened panels      [3] 
7.    Explain about kinematic design importance      [2] 
8.    Explain the functions of fuselage       [3] 
9.    Explain the Modes of failure in design phase      [2] 
10.  Discuss about scatter factor and service life     [3] 
 

Answer any one from each section      5x10=50 

 
1 Explain with a neat sketch the flight loads acting on the aircraft   
        (or) 
2.   Explain the material properties of material used in a/c industry 

3.  Discuss about shim control and its requirements 
       (or) 
4. Explain with neat sketches the theories of failure with required definitions 

5. Explain in detail the principal structural components of wing, discuss about the 
various arrangements of spars and wing box combinations 
      (or) 

6.  Explain in detail the fasteners used in a/c industry 
 
 7.   Explain the Landing gear functions, arrangement of wheels and gear 
     (or) 

8.   Explain the design criteria for forward and aft fuselage 

9.   Explain the modes of failure discussing the design process for each 

                           (or)  
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10.   Explain about: 

  service life fatigue life safe life fail safe  
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

AIRFRAME STRUCTURAL DESIGN 

MODEL PAPER-II 

Answer all the questions       [25] 
     

1.   Explain few government regulation bodies in the world   [2] 
2.   Explain the importance of flight envelope on structural design  [3] 
3.    Explain about airplane stiffness data      [2] 
4 Discuss few points about shim control employed     [3] 
5.    Explain about the bulkheads and pressure bulkhead    [2] 
6.    Discuss about the flap operation mechanism with any one example  [3] 
7.    Explain the oleo-pneumatic shock absorber     [2] 
8.    Explain the visor arrangement for fighter a/c     [3] 
9.    Explain fail safe and safe life       [2] 
10.  Discuss about scatter factor       [3] 
 

Answer any one from each section      5x10=50 

 
1 a. Explain the constraint baseline Aerodynamic configuration  
           b. Discuss the design requirements- certification flow chart, designer’s functions,      
design considerations, engineer functions   
        (or) 
2.   Explain about airworthiness requirement and certification bodies for conformity 

3.  Discuss about the wing loads acting on the a/c by showing the span wise 
distribution along the wing with neat sketches 
       (or) 
4. Explain about the different types of fasteners employed in a/c design their 
significance role in maintaining the airframe requirements 

5. Explain  
   Skin stiffened panel  Integrally stiffened panel Access holes 
      (or) 

6.   Explain the functions of ribs, their types with neat sketches 
 
 7.    Explain the various types of shock absorbing mechanism used and compare  
     (or) 
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8.   Discuss the types of engine mount in a/c design 

9. Explain the fatigue design philosophy 

                           (or)  

10. Explain about: 

  service life fatigue life safe life fail safe plain  
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

AIRFRAME STRUCTURAL DESIGN 

MODEL PAPER-III 

Answer all the questions       [25] 
     

1.    Discuss about durability and damage tolerance     [2] 
2.    Discuss about critical load conditions      [3] 
3.    Explain about gust loads of a/c       [2] 
4 Explain with neat sketches the types of lugs      [3] 
5.    Discuss the wing box arrangement      [2] 
6.    Explain Leading edges with 3 examples .     [3] 
7.    Explain about spring type of shock absorber     [2] 
8.    Explain the 6 configuration in wing mount     [3] 
9.    Explain GAG graph with stress       [2] 
10.  Discuss about mechanical enviromnet      [3] 
 

Answer any one from each section      5x10=50 

 
1 a. Explain the construction of flight envelope used in design of a/c 
 b. Discuss about margin of safety and factor of safety with required equations 
        (or) 
2.   Explain the types of materials used in a/c manufacturing from the Wright flyer to   
x-15  

3.  Write short notes on the following loads: 
   a. Fuselage b. Engine nacelle c. Wing Stores d. control surfaces  
       (or) 
4. Explain about the airplane weight data and stiffness data important for a/c design 
  b. Discuss landing and taxing loads with neat sketches 

5. Explain T.E and L.E surface used in a/c  
      (or) 

6.   Explain about wing joints, carry through structure and wing box in detail 
 
 7.    Explain about various support structures in landing gear and discuss about tires, 
wheels, brakes  
     (or) 
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8.   Discuss the design phases for landing gear 

9. Explain damage tolerance requirements 

 

                           (or)  

10. Discuss the points focused in structural life estimation 
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

AIRFRAME STRUCTURAL DESIGN 

MODEL PAPER-IV 

Answer all the questions       [25] 
     

1.   Explain structural stiffness and the structural integrity with examples  [2] 
2.   Briefly explain about flight loads       [3] 
3.   Write a short note on damage tolerance      [2] 
4.   Write a short note on margin of safety       [3] 
5.   Write a short note on failure theory        [2] 
6.   Explain briefly about atmospheric maneuver.     [3] 
7.   What are the types of loads falling on wing explain in detail   [2] 
8.   What are fasteners         [3] 
9.   What is the use of fittings        [2] 
10. Write in detail about types of engine mounts     [3] 
 

Answer any one from each section      5x10=50 

 
1. Explain in detail the external loads acting on aircraft with required figures 
        (or) 
2. Explain the terms 
   a. safety margin  
   b. v-n diagram flap up 
  c. factor of safety 
  d. JAR 
  e. FAR 
3.Explain wing loads acting on aircraft with required sketch and equations 
       (or) 
4.Explain different types of fasteners with neat sketches  

5. Explain the structural requirements of a wing & wing box. 
      (or) 

6. Explain the terms 
    �. Ribs     b.  spars    c.  bulkheads    d. stringers   e.  stringer panel 
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  7. Explain the terms with neat sketch 

a. Storage and retraction    b.  Shock absorbers   c.  Gear lock 

   (or) 

11. Explain the types of engine mounts used on aircraft 

12. Explain the catastrophic effects of fatigue failure in detail. 

                          (or)  

13. Explain the effect of physical and load environment design and the detail fabrication 

process. 
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

AIRFRAME STRUCTURAL DESIGN 

MODEL PAPER-V 

 

1.   Write a short note on catastrophic effects      [2] 
2.   Explain in detail about fatigue failure       [3] 
3.   Give some examples of modes of failure      [2] 
4.   Write a short note on shim control       [3] 
5.   Write the requirements of shim control      [2] 
6.   How will consider the material properties while choosing any design problem [3] 
7.   What are the mechanical properties we will consider while designing  [2] 
8.   What is safe fail condition        [3] 
9.   Explain the fatigue life of a structural component     [2] 
10. Give the modes of fatigue failure        [3] 

 

Answer any one from each section      5x10=50 

�� Explain in detail the principal structural components with neat figure for fuselage 

��� � � � +��,�

#� Explain in details about  

   a. Aluminum alloys used in aircraft structural design  

   b. Wrought forms used in airframe�

$� Explain about landing gear types, and its loads  

       +��,�

�� Explain different types of joints possible with neat sketches  

�

%� �Explain the leading edge  & trailing edge assembly procedure. 

   (or)�

&� Explain the structural design of flaps and ailerons.�

'� Explain the structural design of fuselage with neat sketch. 

     (or)�

(� Explain the landing gear design with its internal components and structure.�
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)� Explain about fail safe and safe life features in fatigue design. 

    (or)�

�*� Explain the terms�

�� Fatigue strength   b.  Scatter factor   c.  damage tolerance�

�

�
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

MECHANICAL VIBRATION AND STRUCTURAL DYNAMICS 

MODEL PAPER-I(R13) 

 MAXIMUM MARKS: 75 

PART A          Max Marks: 25 

i. All questions in this section are compulsory 

ii. Answer in TWO to FOUR sentences. 

 

1. Find mass W, if the system has a natural frequency of 10 Hz shown in fig.1. Take K1 
= 2 N/mm, K2 = 1.5 N/mm, K3 = 3 N/mm and K4 = K5 = 1.5 N/mm.                                                           
[3] 

 
 

 

 

 

 

 

 

 

 

 

2. What is vibration; write short notes on importance of vibration.                                             
[2] 

 

3. What is meant by vibration isolation and transmissibility                                                          
[3] 

 

4. Derive the expression for natural frequency of undamped 2 DOF torsional vibration 
system.  [3]  
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5. Write shortnotes on vibration isolation                                                                                        

[2] 
 

6. What is meant by coordinate coupling explain briefly                                                                
[2] 

 

7. Define (1) Fundamental frequency(2) Critical damping co-efficient (3) Time period                
[3] 

 

8. Explain briefly about Frahm’s read Tachometer with near sketch.                                             
[2] 

 

9. What is meant by Eigenvalue and Eigenvector and explain with respect to vibration 
with an example.                                                                                                                                       
[3] 

 

10. Write short notes about self-excitation and stability analysis                                                      
[2] 

                                      

 

PART B         Max Marks:  50 

i. Answer only one question among the two questions in choice. 

ii. Each question answer (irrespective of the bits) carries 10M. 

 

 11. A weight attached to a spring of stiffness 625 N/m has a viscous damping device. 
When the weight is displaced and released, the period of vibration is found to be 2 
seconds, and the ratio of consecutive amplitudes is 4 to 1. Determine the amplitude and 
phase when a Force F(t) = 20 Cos(5t)  acts on the system                       
[10] 

OR 
 
12. An unknown mass ‘m’ kg attached at the end of an unknown spring ‘k’ has a natural 
frequency of 100 cpm when 0.5 kg mass is added to ‘m’, the natural frequency is altered 
by 25% Determine the unknowns ‘m’ and ‘k’ ? ii) A spring mass system has a natural 
frequency of 10 rad/sec. The mass is pulled down from its static equilibrium position by 
5 mm and given an upward velocity of 10 cm/sec, determine the ensuing motion.                                                
[10] 
 
 
13. In a spring mass damper system the amplitude decays to half the original value in 4 
oscillations and it takes 0.2 seconds to complete these oscillations. If the mass is set in 
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to free vibrations with an initial displacement of 5 mm and initial velocity of 0.5 m/sec, 
determine i) the subsequent motion ii) maximum amplitude of the mass iii) Time elapsed 
while the amplitude decays to less than or equal to 0.5 mm.                                                                  
[10] 
 

OR 
 
 
14. Why the vibration analysis for a vehicle free vibration due to engine balance for the 
single degree of freedom is required? Explain with an example.                            
[10] 
 
 
15 a) A uniform rod hangs freely from a hinge at the top. Using the three modes �1= x/l, 
�2= sin(x/l), and �3 = sin (2x/l), determine the characteristic equation by using the 
Rayleigh-Ritz method?                                                                                                                                              
b). Determine the flexibility matrix for the spring-mass system shown in Fig.15.1                     
[5+5] 
 
 
 
 
 
 
 
 
 
 

 

 

OR 
16. Using Holzer's method, determine the natural frequencies and mode shapes of the 
torsional system of Fig. 16.1 when J = 1.0 kg-m2 and K = 0.20 X 106 Nm/rad.                                            
[10] 
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.        

17. Using the Rayleigh-Ritz method, determine the first two natural frequencies and 
mode shapes for the longitudinal vibration of a uniform rod with a spring of stiffness 
k0 attached to the free end, as shown in Fig17.1. Use the first two normal modes of 
the fixed-free rod in longitudinal motion.                                                  
[10] 

   

   

   

 

 

 

 

 

 

 

OR 

 

18. A machine of 20 kg mass is to be mounted on a vibrating base. The base vibration 
rages from 60 Hz to 75 Hz. And the amplitude varies from 2 mm to 3 mm. If the 
machine is to be isolated such that the amplitude is less than or equal to 0.5 mm 
determine the equivalent stiffness of the isolator to be used?                                                               
[10] 

 
 
19. Why the vibration analysis for a vehicle free vibration due to engine balance for the 
single degree of freedom is required? Explain with an example.                                                               
[10] 
 

OR 
20. What is the need for vibration analysis for a vehicle free vibration due to road 
roughness for the single degree of freedom? Explain with an example.                                                         
[10] 
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

MECHANICAL VIBRATION AND STRUCTURAL DYNAMICS 

MODEL PAPER-II(R13) 

 
 

MAXIMUM MARKS: 75 

PART A          Max Marks: 25 

iii. All questions in this section are compulsory 

iv. Answer in TWO to FOUR sentences. 

 

1. Derive the expression for natural  frequency of undamped free vibration system                           

(3M) 

2. Derive the equation  of machine of undamped forced vibratory system                                            

(3M) 

3. Explain briefly about hysteresis dumpily and coulomb dumpily.                                                          

(2M) 

4. Find the natural frequency of the system shown in fig-1. Take ��=��=1500 

N/m, �� =2000 N/m and m= 5kg                                                

(3M) 

 
 

 

 

 

 

5. Derive the expression for natural frequency of undamped 2 DOF spring –mass 

system.                (3M) 

6. Write short notes on inference coefficients                       

(2M) 

7. Write the procedure to derive equation of motion using Lagrange’s equation                                 

(2M) 
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8. Define the term vibration and write different types of vibrations                                                       

(2M) 

9. Define (1) Logarithmic decrement 

             (2) Periodic and a periodic motion  

             (3) Potential energy                               

(3M) 

 

10. Write short notes an 

 (1) Principal coordinates  

(2) Semi-definite system                       

(2M)    

 

 

PART B         Max Marks:  50 

iii. Answer only one question among the two questions in choice. 

iv. Each question answer (irrespective of the bits) carries 10M. 

 

11.  What effect does a decrease in mass have on the frequency of a systems                                    

(10M)    

                                                (OR) 

12. A cylinder of mass M radius’ r ‘rolls without slipping on a cylindrical surface of 

radius ‘R’. Find the natural frequency for small oscillation about the lowest point.                                                   

(10M)    

13. Find the steady state response of undamped single DOR systems subjected to 

the force  

F(t)= ����	
  by using the method of Laplace transformation                                                            

(10M)    

                                                (OR) 

14. Two   rotors A & B are attached to the ends of a shaft 800mm long. The mass of 

the rotor ‘A’ is 600 kg and is radius of gyration is 500mm. The corresponding 

values of rotor B 700kg and 600mm respectively. The shaft is 90mm diameter for 

the first 300mm, 150mm for next 180mm length and 120mm for the remaining 

length. Modulus of rigidity of the shaft material is 0.8x��MN/����Find  

1)  The position of the node. 

2) The frequency of torsional  vibration                       

(10M)    
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15. A uniform bar of length l is fixed at one end and the free end is stretched uniformly  �� and released at t=o. find the resulting longitudinal vibration.                                                              

(10M)    

                                                (OR) 

16. A uniform circled shaft of length l is fixed at the two ends. at its middle point a 

torque To is applied which twists it by �� radians at the middle point. If the torque 

is released suddenly. Find the subsequent motion.                                                                         

(10M)    

17. Compare the mode shape of a rotating shaft with a stationary shaft assuming that 

the shaft is rotating on a soft  bearing                                                                                                                         

(10M)    

                                                (OR) 

18. (a) what is a principal coordinate  

(b) the equation of motion of a two degrees of freedom system is given by 

�� �� ����� ���+��
�� � �� � �� ����!

"���  #$�%     =  #��%� 
The eigenvectors for the above system given by     X1=�� ��� &� �   , X2= � �'(� �� � 
Calculate the principal coordinates of the system.                       

(10M)    

19. a) What are static and dynamic couplings? 

b) Derive the differential equations governing free vibration of the system shown 

in figure 19.1, comprising a straight slender balance Supported by two springs 

and discuss the coupling using x and � as generalized coordinates                       

(4+6M)    

 
 

 

OR 
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20. What is the need for vibration analysis for a vehicle free vibration due to road 
roughness for the single degree of freedom? Explain with an example.                                                         
(10M)                                                         
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

MECHANICAL VIBRATION AND STRUCTURAL DYNAMICS 

MODEL PAPER-III(R13) 

MAXIMUM MARKS: 75 

PART A          Max Marks: 25 

iAll questions in this section are compulsory 

iiAnswer in TWO to FOUR sentences. 

 

1. Derive the expression for natural  frequency of undamped free vibration system 

(3M) 

2. Derive the equation  of machine of undamped forced vibratory system.(3M) 

3. Explain briefly about hysteresis dumpily and coulomb dumpily.(2M) 

4. Find the natural frequency of the system shown in fig-1. Take ��=��=1500 

N/m,��=2000 N/m and m= 5kg (3M) 

 
5. Derive the expression for natural  frequency  of undamped  2 DOF spring –mass 

system.(3M) 

6. Write short notes on inference coefficients (2M) 

7. Write the procedure to derive equation of motion using Lagrange’s equation(2M) 

8. Define the term vibration and write different types of vibrations(2M) 

9. Define (1) Logarithmic decrement 

             (2) Periodic and a periodic motion  

            (3) Potential energy              (3M) 

 

10. Write short notes an 

 (1) Principal coordinates  
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(2) Semi-definite system ( 2M)    

 

PART B         Max Marks:  50 

I Answer only one question among the two questions in choice. 

       II Each question answer (irrespective of the bits) carries 10M. 

11. What effect does a decrease in mass have on the frequency of a systems 

(OR) 

12. A cylinder of mass M radius’ r ‘rolls without slipping on a alindrical surface of radius 

‘R’. Find the natural frequency for small oscillation about the lowest point. 

13. Find the steady state response of undamped single DOR systems subjected to the 

force  

F(t)= ����	
 by using the method of laplace transformation  

(OR) 

14. Two   rotors A & B are attached to the ends of a shaft 800mm long. The mass of the 

rotor ‘A’ is 600 kg and is radius of gyration is 500mm. The corresponding values of 

rotor B 700kg and 600mm respectively. The shaft is 90mm diameter for the first 

300mm, 150mm for next 180mm length and 120mm for the remaining length. 

Modulus of rigidity of the shaft material is 0.8x��MN/����Find  

3)  The position of the node. 

4) The frequency of torsional  vibration 

15. A uniform bar of length l is fixed at one end and the free end is stretched uniformly  �� and released at t=o. find the resulting longitudinal vibration. 

(OR) 

16. A uniform circled shaft of length l is fixed at the two ends at its middle point a torque 

To is applied which twists it by �� radians at the middle point. If the torque is 

released suddenly. Find the subsequent motion. 

17. Compare the mode shape of a rotating shaft with a stationary shaft assuming that 

the shaft is rotating on a soft bearing. 

(OR) 

18. (a) what is a principal coordinate  

(b) the equation of motion of a two degrees of freedom system is given by 

�� �� ����� ���+��
�� � �� � �� ����!

"���  #$�%     =  #��%� 



��������	
������� �������������������� ������

�����	 ��	��!��������	
��"�� � ##�

�

The eigen vectors for the above system or given by     X1=�� ��� &� �   , X2= � �'(� �� � 
 Calculate the principal coordinates of the system. 

19. a) what are static and dynamic couplings? 

b) derive the differential equations governing free vibration of the system shown in 

figure 19.1,comprising a straight slender balance Supported  by two springs and 

discuss the coupling using x and �  as generalized coordinates  

 

 
 

(OR) 

20. The rigid beam shown in figure in its position of static equilibrium in the figure has a 

mass m and a mass moment of inertia 2m)�� about an axis perpendicular to the 

plane of the diagram and through its centre of gravity G. assuming no horizontal 

motion of G, derive the equation of motion considering the vertical displacement of 

CG and the rotation about the CG as the coordinates. Find the frequencies of small 

oscillations and the corresponding position of nodes. Identify the natural coordinates 

for decoupling the equations of motion.  
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

MECHANICAL VIBRATION AND STRUCTURAL DYNAMICS 

MODEL PAPER-IV(R13) 

MAXIMUM MARKS: 75 

PART A          Max Marks: 25 

I All questions in this section are compulsory 

II Answer in TWO to FOUR sentences. 

1. Write a note on stiffness influence coefficients[2] 

2. Derive the equation of motion of a simple spring mass system using energy 

method[3] 

3. Define the terms SHM, resonance and time period[3] 

4. Explain briefly about and coulomb dumping[3]                                                          

5. Write short notes on vibration isolation [2] 
6.  What is meant by static coupling in vibration system [3]                                                                     
7. Write short notes on modeshapes with examples[2] 

8. Write the procedure to find eigenvalue for the 3 DOF system[3] 

9. Write short notes on transfer function in vibrations[2] 

10. List out some  vibration applications in airborne system[2] 

 

PART B         Max Marks:  50 

I Answer only one question among the two questions in choice. 

       II Each question answer (irrespective of the bits) carries 10M. 

1.  

 

11. Define force transmissibility and obtain expression for 

i. Force transmissibility  

ii. Phase leg of transmitted force with impressed force. 

(OR) 
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12. A machine of mass 100kg cylinder at 600 rpm has a rotating unbalance of 100kg 

.mm. The machine is mounted on springs having stiffness 85 KN/m and 

negligible damping. The system is contained to more axially. 

a. Determine the steady state amplitude. 

b. If the damping is introduced to reduce the amplitude. By 50%, what should be 

the damping coefficient also find damping factor. 

13.  Find the fundamental natural frequency of Transverse vibration for the student 

shown in fig.1 by dunkerles method. 

 

 

(OR) 

 

14. Find the fundament material frequency for the system shown in fig.2 by the 

method of matrix iteration  
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15. a) State the types of damping and explain in brief viscous damping.  

b) A spring mass- dashpot system has mass 10kg and stiffness 40N/m. if the 

amplitude of free vibration decreases to 25% of original value after 5 cycles. 

Determine the damping coefficient.  

 

(OR) 

 

16. Define logarithmic decrement show that logarithmic decrement can be expressed 

as S=�� �*� log 

e���+,+*��   (derive the expression), where ��+,��� is amplitude at particular maximum 

and ��+*�� is amplitude after on cycles. 

17. A mass of 100 kg is suspended on a spring having a stiffness of 19600 N/m and 

is acted up on by a harmonic force of 39.2 N at the undamped natural frequency. 

The damping coefficient is 98 N-S/m, determine. 

a) Undamped natural frequency  

b) Amplitude of vibration of mass. 

c) Phase difference between force and displacement.  

(OR) 

 

18. A spring is tightly stretched between two supports as shown in fig.3. The tension 

T � In the spring may be assumed to be constant for small displacement. Obtain 

the two natural frequencies for the system. 

 
 

19. Derive the expression for longitudinal vibration of a bar. 

(OR) 

20. Derive the expression for vibration of string under tension. 
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MALLA REDDY COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF AERONAUTICAL ENGINEERING 

MECHANICAL VIBRATION AND STRUCTURAL DYNAMICS 

MODEL PAPER-V(R13) 

MAXIMUM MARKS: 75 

PART A          Max Marks: 25 

I All questions in this section are compulsory 

II Answer in TWO to FOUR sentences. 

1. Write a note on influence coefficients[2] 

2. Define the terms damping factor and logarithmic decrement[3] 

3. What are continuous systems? explain[2] 

4. Derive the equation of motion of a simple spring mass system using Newton’s laws 

of motion[3] 

5. Define the terms periodic motion, phase difference and DOF[2] 

6. Explain briefly about modal analysis [3] 

7.  Differentiate discrete systems and distributed systems in vibrations[2] 

8. Derive the equation  of machine of undamped forced vibratory system[3] 

9. Explain briefly about hysteresis dumping[2] 

10.  Explain briefly about dynamic coupling in vibration system[3]                                                         

 

PART B         Max Marks:  50 

I Answer only one question among the two questions in choice. 

       II Each question answer (irrespective of the bits) carries 10M. 

 

11. Using stodola  method find the fundamental  natural frequency and mode shape 

of the system shown in fig .1 
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(OR) 

12. a).  Derive the following terms  

i. Resonance  

ii. Simple harmonic motion  

iii. Time period 

b) Analyse the following motion 

���-�  =2 Cos (wf + 0.5) 

                 -� = 5 sin (wf +1.0) 

13. A spring of an auto mobile frailer are compressed 0.1 under its own weight. Find 

the critical speed when the auto mobile is traveling over a road with a profile 

approximated by a sine wave of amplitude 0.08m and a wavelength of 14m. 

What will be the amplitude of ………. At 60 Km/hr. 

(OR) 

14. Determine the natural frequencies and mode shapes for a system shown in fig.2.  .���� and   .�   are mass moment inertias of the discs   �/��� isfor final  stiffness of 

shaft. 
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15. A steel cantilever become carrying a weight of 100gms at the free end is used as 
frequency meter. The beam has a length of 10cm, weight of 0.5gm and thickness 
of 2mm. The internal friction is equivalent to a damping ratio of 0.05. When the 
fixed end of the beam is subjected to a harmonic displacement y(t)= 0.5 Cos wt 
cm, the maximum tip displacement is observed to be 2.5cm, find the forcing 
frequency w.  

(OR) 

16. Using stodola   method find the fundamental  natural frequency and mode shape 
of the system shown in fig .1 

 
17. a).  Derive the following terms  

iv. Resonance  
v. Simple harmonic motion  
vi. Time period 

b) Analyse the following motion 

���- �   =2 Cos (wf + 0.5) 

                 - �  = 5 sin (wf +1.0) 

(OR) 

18. A spring of an auto mobile trailer are compressed 0.1 under its own weight. Find 
the critical speed when the auto mobile is traveling over a road with a profile 


