



DEPARTMENT OF CIVIL ENGINEERING

CE2403 BASICS OF DYNAMICS AND ASEISMIC DESIGN

UNIT I
PART A
1. Distinguish between static and dynamic loading.

2. What is logarithmic decrement?

3. State D’Alemberts principle of dynamic equilibrium.

4. What is the meant by frequency response curve for damped system?

5. Define critical damping.

6. What is meant by negative damping?

7. Define viscous damping.

8. Define magnification factor.

9. Explain Frequency ratio.

10. What is mean by frequency and frequency ratio?
11. What is the formula for free vibration response.

12. What are the effects of vibration.

13. Define damping.

14. What is mean by degree of freedom?

15. Define cycle.

16. Write short notes on D’Alemberts principle.

17. Write the mathematical equation for springs in parallel and springs in series.

18. Write short notes on Half-power Bandwidth method.

19. List out the types of damping.

20. What is meant by damping ratio?
PART B
1. A  weight attached to a spring of stiffness 530 N/m undergoes viscous damping when the weight was displaced and released. The period of vibration was found to be 1.8 seconds. The ratio of consequetive amplitudes was found to be 4.2/1.0. Determine  the amplitude and phase angle when a force of 200 cos 3t N acts on the system.      

2.  Derive the equation of motion of single degree of freedom system for free vibration and hence find the solution for  (i) Under damped system  (ii) Critically damped system  (iii)  Over damped system          










3. A 200 kg machine is placed at the end of 1.8 m long steel ( E = 210 x 109 N/m2 ) cantilever beam. The machine is observed to vibrate with a natural frequency of 21 HZ. What is the moment of inertia of the beams cross section about its neutral axis?     

       
4. Explain  the mathematical modeling of an SDOF system

5. A mass of 2 kg is suspended by a spring having  a stiffness at 700 N/m. The mass is displaced  downward from its equilibrium position by a distance of 0.02 m.
   Determine the following  

(i) Equation of motion

(ii) Normal  frequency

(iii) The response of the system

(iv) Total energy.   








6. A  machine foundation weighs 60 kN. The spring constant is 11000 kN/m and dash pot ( damper) constant C = 200 kN s/m. Determine,

(i) Whether the system is over damped , undamped or critically damped 

(ii) Logarithmic decrement

(iii) Ratio of two successive amplitudes

(iv) Damped natural frequency                                                                         
(v) If the initial displacement is 10 mm and initial velocity is zero displacement at t = 0.1 s
7. A mass of one kg is suspended by a spring having a stiffness of 600 N/m. The  mass is displaced  downword from its equilibrium position by a distance of 0.01 m. Find 

(a) Equation of motion of the system

(b) Natural frequency of the system
(c) The response of the system as a function of time

(d) Total energy of the system.





       
8. Explain the phenomenon of vibration with neat sketch.       


9. Explain the effect of damping in motion or oscillation 

10. Write down the D’Alembert’s principle.





11. A system vibrating with a natural frequency of 6 Hz starts with an initial amplitude (x0) of 2 cm and an initial velocity (x0) of 25 cm/s. Determine the natural period, amplitude angle , maximum velocity, maximum acceleration and phase angle. Also write the equation of motion of a vibrating system. 








UNIT –III

PART-A

1. What are the causes of earthquake?

2. Define Epicenter and focus.

3. What is meant by seismogram?

4. Mention the types of faults.

5. Differentiate between magnitude and intensity of an earthquake.

6. What is importance of Isoseismal map?

7. Define elastic rebound theory.

8. How the earthquakes are classified?

9. What are the factors influences the ground motion?

10. What is the difference between shallow, intermediate and deep focus earthquake?

11. What is hypocenter?

12. What is accelerogram?

13. Explain Uttarkashi earthquake of 1991?

14. Enumerate TSUNAMI
15. What is the difference between Inter plate earthquakes and Intra plate earthquakes?

16. What are the types of Body waves and surface waves?

17. What are the factors influences the ground motion?

18. What is the difference between shallow, intermediate and deep focus earthquake?

19. What is Seismograph?

20. Explain volcanic Earthquake? 

PART-B

1.  What are seismic waves? Explain the types of seismic waves with neat sketches.

2.  Briefly explain the plate tectonics theory.

3. Briefly explain elastic rebound theory.

4. Write in detail about the working of a Seismograph with neat sketch.

5. Write in detail the causes of earthquake.

6. Mention any ten disastrous earthquakes in India. Briefly Explain.

7. Explain about Seismogram in detail.

8. Define Seismic Intensity Scale.Explain the MMI with Intensity numbers.

9. Mention the different seismic zones in India.

10. Write in detail about Bhuj Earthquake.

11. Write a note on TSUNAMI in detail.


