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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD IV.B.TECH - I SEMESTER REGULAR EXAMINATIONS NOV/DEC, 2009 VEHICLE DYNAMICS (AUTOMOBILE ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks --1 (a) State and describe Rayleigh’s method for describing the motion of a vibrating system. (b) A mass of 7 kg is attached to a spring of length 300 mm and stiffness 7 kN per meter. Derive the natural frequency of the system. [8+8]



or ld



2 (a) Describe one degree and two degrees of freedom systems. Give examples. (b) A mass m is attached to a spring of length L, stiffness k and damping c. Set up the governing equation and discuss the results. [8+8]



3 Write short notes on (a) Vibration isolation (b) Viscous damping (c) Resonance (d) Response [4+4+4+4] 4 (a) What is vibration? (b) What is damping? (c) What are the instruments used in measuring vibrations?



[3+3+10]



uW



5 (a) Derive the governing equation for the vibrations of a flat plate with two degrees of freedom without damping. (b) Discuss the effect of damping on the vibrations. [12+4] 6. Write short notes on (a) Free vibrations and forced vibrations (b) Two degrees of freedom with reference to unbalanced engine system (c) Suspension system of an automobile (d) Optimality of road roughness [4+4+4+4]



nt



7. Explain (a) forces acting on tyres of a car (b) tyre – road inter action (c) Effect of wetness (d) SAE standards for tyre design [4+4+4+4]



Aj



8. Write and explain in detail (a) Dunkerley’s equation in the context of a multi-degree of freedom system (b) Holzer’s method of analysis for a system with fixed ends.



***********



[8+8]
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD IV.B.TECH - I SEMESTER REGULAR EXAMINATIONS NOV/DEC, 2009 VEHICLE DYNAMICS (AUTOMOBILE ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks --1 (a) Describe D’Alembert’s principle in the context of free vibrations. (b) A mass of 9 kg is attached to a spring of length 200 mm and stiffness 10 kN per meter. Derive the natural frequency of the system. [8+8]



or ld



2 (a) Describe critical damping and over damping. (b) What are the conditions under which logarithmic decrement takes place in the amplitude of oscillations of a system? (c) Write short notes on damping and amplitude. [6+6+4] 3. Write short notes on (a) Reciprocating system with unbalanced mass. (b) Vibration isolation. (c) Excitation. (d) Simple harmonic motion. [4+4+4+4]
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4 (a) Compare and contrast Accelerometer an vibrometer. (b) What is critical speed for a shaft? Explain with relevant mathematical equations. [8+8] 5. (a) Describe and discuss one and two degrees of freedom of structural systems. Show examples. (b) Derive Lagrange’s equation. [8+8] 6 (a) Describe (i) necessity of balancing the engine (ii) Transmissibility of engine mounting vibrations (iii) Damping of engine vibrations. (b) Describe (i) free vibrations and (ii) suspension system of an automobile. [8+8]
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7 Write notes on (a) Influence of dry road and wet road on design of a tyre. (b) Forces and moments on a tyre (c) Physics of tyre traction (d) Material for tyres 8. (a) State and explain Maxwell’s reciprocal theorem. (b) State and explain Dunkerley’s equation. (c) Holzer’s methods for free and fixed ends



***********



[4+4+4+4]
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD IV.B.TECH - I SEMESTER REGULAR EXAMINATIONS NOV/DEC, 2009 VEHICLE DYNAMICS (AUTOMOBILE ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks --1 (a) State and explain energy method for describing free vibrations of a spring mass system. (b) A mass of 3 kg is attached to a spring of length 100 mm and stiffness 3 kN per meter. Derive the natural frequency of the system. [8+8]
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2. (a) Describe (i) degrees of freedom (ii) under damping and critical damping. (b) A mass of 5 kg is attached to a spring of length 200 mm and stiffness 6 kN per meter. The damping coefficient is 2 kN per unit velocity. Estimate the time taken for 10 mm displacement of the system from the mean position. Assume additional data if required. [8+8] 3. (a) Explain the effect of damping on otherwise simple harmonic motion. (b) Write short notes on (i) transmissibility ratio. (ii) Viscous damping (iii) Structural damping



[4+12]
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4. (a) What is the purpose of using an accelerometer in a structural system? (b) Describe the construction of an accelerometer. (c) Write on effect of damping on whirling of a shaft, making use of relevant equations. [4+5+7] 5. (a) Derive Lagrange’s equation. (b) Discuss free oscillations and forced oscillations of a two degree of freedom system [8+8] 6. Write short notes on (a) Road roughness and its effect on the automobile (b) Balancing of the engine (c) Two degrees of freedom of motion (d) Vibrations of the engine mounting [4+4+4+4]
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7. (a) Describe the different types of tyres used for automobiles. (b) Tyre – road interaction (c) Effect of wetness on the automobile designed for dry traction. (d) SAE recommendations on tyre design



[4+4+4+4]



8. (a) Write and explain Dunkerley’s equation in the context of a multi-degree of freedom systems. (b) Explain the effect of end conditions in the vibrations of a system. (c) Describe Holzer’s method for analyzing a system with fixed-free ends [6+4+6] ***********
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD IV.B.TECH - I SEMESTER REGULAR EXAMINATIONS NOV/DEC, 2009 VEHICLE DYNAMICS (AUTOMOBILE ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks ---
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1.(a) Compare Rayleigh’s method and energy method in analyzing the vibrations of a system. (b) A mass of 7 kg is attached to a spring of length 400 mm and stiffness 9 kN per meter. Derive the natural frequency of the system. [8+8] 2 (a) Describe damping, under-damping and over-damping. (b) Describe (i) Degrees of freedom (ii) critical damping



[9+7]



3. (a) Derive the governing equation for the forced vibration of a damped system. [8+8] (b) A mass m is attached to a spring of length L, stiffness K and damping C. A force of F sin (ω t) is acting on the mass. Set up the governing equation and discuss the results. 4. Write short notes on (a) Vibrometer (b) Whirling of a shaft (c) Effect of air damping on the whirling of the shaft (d) Critical speed [4+4+4+4]
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5. (a) Describe and discuss one and two degrees of freedom of structural systems. Show examples. (b) Explain modes of vibration and the principal mode. (c) Discuss Lagrange’s equation. [4+6+6] 6. An automobile is kept over rollers which are eccentrically positioned. Derive the governing equation for describing the vibrations of the vehicle. [16]
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7. Write short notes on (a) Forces and moments acting on a tyre. (b) Differences in the tyre traction on dry and wet roads (c) Materials used for tyre making (d) Tyre design for different types of vehicles
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8. (a) State and explain Maxwell’s reciprocal theorem (b) Describe Holzer’s method applied to systems with fixed ends



***********
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[image: VEHICLE DYNAMICS --- SET-1]
VEHICLE DYNAMICS --- SET-1












[image: Race Car Vehicle Dynamics]
Race Car Vehicle Dynamics















Vehicle Dynamics






(c) Physics of tyre traction ... (c) Effect of wetness on the automobile designed for dry traction. ... (b) Differences in the tyre traction on dry and wet roads. 
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frequency if the nearest frequency of the machine is to be at least 20% from the · force3d frequency, design a suitable vibration absorber for the system .Assume ...
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Race Car Vehicle Dynamics 

Although the primary focus is on the race car, the ... book, including the Moment Method, "g-g" Diagram, pair analysis, lap time simulation, and tyre data.
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