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Score I. Single-choice questions (2 points * 5=10 points)

1.( /% ) The basic characteristics of elastic elements are
A. the elements that represent the relationship between force and displacement
B. the elements that represent the relationship between force and speed
C. the elements that represent the relationship between force and acceleration
D. thz elements that represent the relationship between displacement and speed

2. { /f\ ) For the forced vibration under the simple harmonic excitation of the
sing}e—degrée—of—freedom system, the magnitude of the response amplitude in the low-frequency
zone, resonance zone and high-frequency zone mainly depends the system's

A. spring stiffness, damping and inertia B. damping, spring stiffness and inertia

C. inertia, spring stiffness and damping D. inertia, damping and spring stiffness

3.( /{ ) The function that best reflects the correlation of random variables at different times in
differelif random processes is
A. autocorrelation function B. cross-correlation function
C. auto-spectruin D. frequency response function
4. ( Q ) There are mainly three kinds of vibration problems. Besides vibration analysis and
prediction of vibration environment, what is the other vibration problem?
A. vibration prediction B. vibration modeling
C. system identification D. modal analysis
5.( /«-} ) The function that cannot reflect the inherent characteristics of the system is
A. autocorrelation function B. impulse response function

C. frequency response function  D. natural frequency
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Seore | /\| I Explanation of phases (5 points *5=25 points)

6. Sample function
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7. Multi-degree-of-freedom vibration system
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(/Power spectrum
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9. Spectral analysis
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10. Principle of dynamic vibration absorber

#) B 3 Bbes B0 0 48 A 4R 42 I AT LaRgy)
1 55k bt Lt L LA R

oy 7 | III. Short-answer questions (10 points * 2 =20 points)
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11. Give examples to illustrate the similarities and differences between active vibration isolation and

passive vibration isolation.
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12. What are the concepts of impulse response function and frequency response function and their

relationship?
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w4 |. ‘ IV. Calculation (10 points * 3 questions=30 points)
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13. The probability density function of random variable X is p(x)= ae_blxl , of which a and b are

constants. Find the relationship between a and b, and when a = 1, determine the distribution
function £ ( ).
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14. 1t is already known that R (x) =25¢"*' "' COSmt+16, work out pi(x), oy’ Sx(®).
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15. Take the linear displacement of m,as the coordinates of motion to determine the equivalent
stiffness k, and equivalent mass m, of the system and natural frequency of vibration. Each
value in the figure is known, regardless of the mass of the horizontal lever and the distributed mass

of the elastic element.
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29 V. Comprehensive problem-solving questions (15 points)
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16. There are two methods to simplify the car into a two-degree-of-freedom vibration system model in
the course. Draw the diagrams of two-degree-of-freedom vibration system models under the two
methods; write down their respective assumptions for simplification and explain the physical meaning
of each value in the diagrams. If you want to analyze the deformation and dynamic load of suspension
and tire under irregular road (displacement) excitation, which two-degree-of-freedom model is best

used? Deduce the corresponding vibration differential equation of this model. e ~
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