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*** EXAMINATION *** 

 

CHARACTERISTICS OF ULTRASONIC RANGING  

SENSORS IN AN UNDERGROUND ENVIRONMENT 

 

 1.  Computer-aided vehicle guidance requires: 

 

     a) test data 

     b) sensor data 

     c) directional data 

     d) none of the above 

 

 2.  This study showed ultrasonic ranging is a valid method for: 

 

     a) machine navigation 

     b) personnel navigation 

     c) road navigation 

     d) mine navigation 

 

 3.  Accurate range readings were obtained up to a: 

 

     a) 60 degree angle of incidence 

     b) 70 degree angle of incidence 

     c) 80 degree angle of incidence 

     d) 90 degree angle of incidence 

 

 4.  Ultrasonic rangers transit short bursts of high frequency: 

 

     a) sound energy, commonly in the 5 to 40 kHz range 

     b) sound energy, commonly in the 10 to 50 kHz range 

     c) sound energy, commonly in the 13 to 60 kHz range 

     d) sound energy, commonly in the 15 to 70 kHz range 

 

 5.  The blanking range used in this experiment is: 

 

     a) 0.0 to 0.9 ft 

     b) 0.3 to 1.2 ft 

     c) 0.6 to 1.5 ft 

     d) 0.9 to 1.8 ft 

 

 6.  To compare ranger and physical survey data  

 

     a) connected sonar ray was used 

     b) red sonar ray was used 

     c) eclectic sonar ray was used 

     d) acoustic sonar ray was used 

 

 



 7.  These losses occur during the collision of gas molecules: 

 

     a) as the sound wave travels, nuclear 

     b) as the sound wave travels, atomic 

     c) as the sound wave travels, molecular 

     d) as the sound wave travels, enormous  

 

 8.  Some very smooth surfaces, such as polished metal, water: 

 

     a) reflect the sound with very significant scattering 

     b) reflect the sound without any significant scattering 

     c) reflect the sound with minimal scattering 

     d) none of the above 

 

 9.  Range readings defined the rib with adequate precision at: 

 

     a) 40 degrees incidence 

     b) 50 degrees incidence 

     c) 60 degrees incidence 

     d) 70 degrees incidence 

 

10.  The Milltronics ST-25 ranger has a rated beam width of: 

 

     a) 3 degrees 

     b) 6 degrees 

     c) 9 degrees 

     d) 12 degrees 

 

11.  Obstacles that need to be identified in the vehicles course: 

 

     a) are equipment 

     b) are rocks from roof 

     c) are personnel 

     d) all of the above 

 

12.  Two types of ultrasonic ranging transducers commonly used: 

 

     a) for ranging in air are electrostatic and piezoelectric 

     b) for ranging in air are electrostatic and electromagnetic 

     c) for ranging in air are electromagnetic and piezoelectric 

     d) none of the above 

 

13.  This transducer impresses an ac voltage on a crystal: 

 

     a) electrostatic transducers 

     b) piezoelectric transducers 

     c) electromagnetic transducers 

     d) electron transducers 

 

14.  The velocity of sound at 20 degrees Celsius is: 

 

     a) 1,075 ft/s 

     b) 1,125 ft/s 

     c) 1,175 ft/s 

     d) 1,225 ft/s 

 

 



15.  This kind of ranger can be treated as a plane, circular: 

 

     a) piston set in an infinite baffle; magnetic 

     b) piston set in an infinite baffle; electrostatic 

     c) piston set in an infinite baffle; ultrasonic 

     d) piston set in an infinite baffle; piezoelectric 

 

16.  Comparing ranger and physical data is performed by 

 

     a) a laser sonar gun 

     b) a laser sonar ray 

     c) an acoustic sonar gun 

     d) an acoustic sonar ray 

 

17.  The angle between a perpendicular-to-the target surface and: 

 

     a) the sonar ray is the angle of incidence 

     b) the sonar ray is the angle of importance 

     c) the sonar ray is the angle of the sonar ray 

     d) the sonar ray is the angle of the mine 

 

18.  These losses occur during the expansion and compression of: 

 

     a) the air as the sound wave advances; friction losses 

     b) the air as the sound wave advances; viscous losses 

     c) the air as the sound wave advances; wreckage losses 

     d) the air as the sound wave advances; sensor losses 

 

19.  The sound wave causes temperature variations that produce: 

 

     a) heat conduction losses 

     b) sensor conduction losses 

     c) moist conduction losses 

     d) none of the above 

 

20.  If the actual ambient speed of sound is used for all: 

 

     a) calculations, the ranging accuracy is greatly improved 

     b) calculations, the vehicle accuracy is greatly improved 

     c) calculations, the sonar accuracy is greatly improved 

     d) calculations, the mine accuracy is greatly improved 
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