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1.  Regarding dynamic error of a measurement system, which statement is wrong?….b 
（a） If a sensor is with greater bandwidth, it will cause smaller dynamic error. 
（b） A sensor with larger time constant will cause smaller dynamic error. 
（c） If the transfer function of a sensor can be represented by unity (1), then it 

has no dynamic error. 
（d） Dynamic error is defined in time domain. 

2. Which is not used to eliminate dynamic error？……..a 
(a) To increase the mass/effective-area ratio(M/A )of a temperature sensor. 
(b) To increase the bandwidth of a sensor. 
(c) To use negative feedback in the sensor system.  
(d) To increase the natural frequency of a second order element. 

3.  Suppose that the input to a temperature measurement system is a square wave of 
amplitude 20°C and period T = 6s (ω1 ≈ 1 rad/s), which statement is correct...abc 

(a) The fundamental frequency is 1 rad/s. 
(b) The square wave is an odd function, so there are only sinusoidal terms in the 

transformed Fourier series. 
(c) If the sensor used is not fast enough, the output of the measurement system 

will not be a square wave. 
(d) Because this is a square wave with period T, the output of this measurement 

system must be also a square wave. 
4. What are true for a second order sensor device？……..d 
（a） A thermocouple is a typical second order element. 
（b） The step response of a second order element always has an overshoot. 
（c） The sensitivity of a second order element is determined by its undamped 

natural frequencyωn. 
（d） The dynamic characteristics of a second order element can be determined 

completely by its damping ratio and undamped natural frequencyωn. 
5. Which one is wrong regarding the frequency response of a second-order force 

sensor? ……..a 



(a) When the damping ratio ξis less than 1.0, there exists a resonant frequency. 
(b) The resonant frequency is dependent on damping ratio ξ. 
(c) At resonance, the amplitude ratio is greater that 1. 
(d) If one uses this sensor beyond the resonant frequency, he will have a problem 

of dynamic error. 
6. What are correct statements regarding the dynamic characteristics of a sensing 

device？……..b 
（a） When a sensor is of very small nonlinearity, it must have good dynamic 

characteristics. 
（b） The value of time constant can determine the dynamic characteristics of a 

first-order sensor device. 
（c） Dynamic characteristics are related to the measuring DC inputs of a sensor 

device. 
（d） When the sensitivity of a sensor is high, it has good dynamic 

characteristics. 
（e） All above are not correct. 

7.  What are favorable factors for a sensor device? ……..abd 
(a) Higher sensitivity. 
(b) Good linearity.   
(c) Large time constant. 
(d) Dmping ratio ξ=0.7. 

8. Which statement is wrong regarding the resonance of a force sensor? ……..c 
(a) Its damping ratioξ must smaller than 0.7. 
(b) Its resonant frequency ωRmust smaller that the undamped natural 

frequencyωn. 
(c) Because this is a force sensor, it will not have a resonant frequency. 
(d) This sensor may mot be used near the resonant frequency. ……..ab 

9. If we want to measure the time constant τof a sensor device, then 
（a）We can record its step response and find the time constant from the plot. 
（b）We can use frequency response and find the bandwidth of the sensor. 
（c）It can be easily determined from the (Imax, Omax) and (Imin, Omin). 
（d）None of the above is correct. 

10.  A force sensor has a mass(m) of 0.05Kg, stiffness(k) 1.25x104Nm-1, damping 
constant (λ) 10.0Nsm-1: ……..bc 
（a） Due to the large damping constant of this sensor, there will not be an 

overshoot in the step response. 
（b） There exists a resonant frequency of this sensor. 
（c） If the stiffness of the sensor is one hundred times the given value, then the 



resonant frequency will be 10 times higher. 
（d） None of the above is correct. 

 


