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For each problem, mark the correct answer or most appropriate in the corresponding box

1. Ingeneral, a linear instrument is one which can be expressed by only one of the following equations,

a.  y=Asinat awc d|e

b. y=ax+b
c. y=Alogx®
d. y=Ae™

e. y=ax’+bx+c
between the steady input X and the steady output Y, where the coefficients A, a, b, etc. ar nts.

2. In general there are six major functions in a data acquisition chain, co

a. Sensing, wiring, noise reduction, digitizing, transmission,

storage and playback

b. Calibration, conversion, filtering, digitizing, transmi
storage and playback

C. Sensing, multiplexing, conversion, transmissi
d. Sensing, conversion, manipulation, tral i age and playback

e. None of the above

3. Asingle dynamic signal will ty, information:

T

Magnitude and frequ

134

Magnitude and phase

Which requires a high-speed digitizer
d.  Which cannot be used to measure forces

e.  Which theoretically has an instant response



One of the following is NOT a reason for performing engineering experiments

a.
b.
c.
d.
e.

Discover basic phenomena.
Determine pricing strategies.
Product improvement.
Calibrate computer models.

Obtaining technical performance data on a new product.

The sensitivity of an instrument is

a
b.
c.

e

a.
b.

Solely a zero-order property
Solely a first-order property

Solely a second-order property
The slope of the output to the input

None of the above

Amplification

Filtering




9.

10.

11.

12.

ratio of the steady-state response to the ideal response is approximately

a
b.

C.

e

Suppose we are interested only in the fluctuations in a signal. The process of subtracting the mean level to
allow the fluctuations to be more clearly observed is known as

a. Fourier transforms
b. Filtering

¢. Amplification

d. DC offset

e. Digitization

One of the following is NOT a purpose of calibration

a. Determine the resolution of an instrument

b. Determine the accuracy of an instrument

¢. Comparison of an instrument with a primary standard
d. Comparison of an instrument with a secondary standard

e. Comparison of an instrument with a known input sou

One of the following is not considered a tec

a. Use of coaxial cable
b. Use of anti-aliasing filters
c.  Use of shielding

d. Use of twisted pairs

e. Putting a radio fre

0

0.1
0.707
0.9

1

a|b|lc)|d]e




14. When a first-order instrument is subjected to a high-frequency excitation, it will

15. Consider a first-order instrument. Since a step excitation is physically impossible, i
applying

16. The time constant of a first-order measurem
oscillating signal with an angular frequency of:5 rad

17.

a.
b.

C.

T @

e

not respond at all

respond with a larger amplitude than if the excitation was at lower frequency
respond with a smaller amplitude than if the excitation was at lower frequency
respond at a higher frequency

respond at a lower frequency

A sinusoidal excitation at frequencies such that o7 >>1
A damped excitation where the damping coefficient is larger than 1
A sudden, fixed amplitude excitation where the rise time i
An exponentially rising excitation

A random, white noise

n be achi by

a d e

a 0 alb|c H e
b. 5.7°

c. 45°

d. 84°

e. 90°

The time constant first-0 is defined as the time it takes for the system to reach

a a H cldfe
b.

c.

d.

e.

of the final state when subjected to a step excitation.




18. For an instrument described as a first-order system, the phase lag is typically expressed in angular form. The
phase lag is actually

. Atime del
a ime delay T Tcla
b. Anamplitude attenuation

¢. Ananalog response
d. Noise in the system

e. A nonlinear effect

19. One of the following sets of parameters is required for modeling a second-order dyn

a. Exponential rise time, phase lag and amplitude ratio
b. Damping ratio, sensitivity and natural frequency

¢. Dynamic range, sensitivity and natural frequency

d. Time constant, amplitude ratio and sensitivity

e. Phase shift, hysteresis and saturation

20. When subjected to a step input, a second-or amic system that h ping ratio of larger than one

will undergo

An exponential rise

a|b|lc]|d

a
b. An exponentially damped

¢. An exponentially increasing oscillation

d. A logarithmically

e. Anamplified oscillatio

21. Manufacturers of i ibit second-order behavior usually like to have damping ratios of 0.6 —

gainst noise and fluctuations in environmental conditions

a|blc|d
h the final state quickly despite a small overshoot H

c. Isabletorea

d. Does notdepend on external amplification

e. Can be easily calibrated using a step excitation



22. The rise time of a second-order system may be reduced by

T 2

a o

@

23. Manufacturers of instruments with a second-order response would typice

within

T 2

24. Excessive amplification can cause

Raising its sensitivity

Reducing its “mass equivalent”
Reducing the damping ratio (or damping coefficient)
Amplifying its response

Tuning the system to resonate

the dean zone

the transmission band

the rise time
the hysteresis band

the settling time

a|b c | d e
Unnecessary noise

a
b. Beating
c. Phase shift
d. Oscillations
e. Signals
25. Aset om Home Depot has a rating of 21 dB. Given that dB measures power ratios
according to the forn OWETithout protection / PowerWith protection - What is the attenuation in sound
power afford Choose the value closest to your calculation.
a. 1/13 P H 71 e
b. 1/26
c. 1/125
d. 1/250
e. 1/1000



