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A group of mechanical, battery-powered robots in the shape of fish will be released into a
Spanish port to help monitor pollution there, scientists said Friday. The 1.5-meter-long robots
work by mimicking the quick movements of a fish’s tail, according to University of Essex robotics
expert Huosheng Hu.

He said the robo-fish would be equipped with sensors to monitor oxygen levels in the water,
detect oil slicks spilled from ships or contaminants pumped into the water from underground
pipes. The robotic fish will patrol the harbor of Gijon, in northern Spain.

“The design of fish which nature has produced is a very energy-efficient one,” Doyle said.

“The fish’s efficiency is created by hundreds of millions of years of evolution. Submarines come
nowhere near it.”

Information gathered from the robo-fish would be transmitted to the port’s control center
using a wireless Internet signal when the devices surfaced.

The fish won’t need remote guidance — their sensors can help them avoid obstacles such as
rocks or moving ships, said Doyle, who works for the engineering consultancy BMT Group Ltd.

When the robo-fish’s batteries are nearing the end of their eight-hour capacity, they can swim
back to a power hub to recharge.
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A-1 Do the robo-fish use a screw propeller to swim?
1. Yes, the propeller is very small and attached to the tail.
2. Yes, but the propeller needs a lot of fuel to spin.
3. No, the robo-fish use a tail like real fish.

A-2  For what purpose will the robo-fish be used?
1. One purpose is to check the oxygen levels in the harbor of Gijon.
2. One purpose is to pump dirty water out from the harbor of Gijon.
3. One purpose is to provide oxygen for the harbor of Gijion.

A-3 Why can the robo-fish swim so efficiently?
1. The fish are equipped with efficient screw propellers.
2. The robo-fish’s shape and quick movements are similar to those of real fish.
3. The robo-fish was created by hundreds of millions of years of effort.

A-4 How do the robo-fish report back the information they gather to the port’s control center?
1. They dive to the bottom of the harbor and send the data from there.
2. They return to the port’s control center to hand over the data directly.
3. They come up to the surface and send the data from there.

A-5 How do the robo-fish avoid obstacles?
1. The center controls the robo-fish’s direction of travel by wireless.
2. The robo-fish avoid them by using their sensors.

3. The obstacles move to avoid a collision.
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A-6 The frequency 156.8 MHz is the international frequency for distress traffic and for calling by
radiotelephony when using frequencies in the authorized bands between 156 MHz and 174 MHz.

(7)) Your ship is not in trouble and you wish to call another ship station by radio telephony. Can
you use 156.8 MHz for the call?
1. Yes, I can when using certain frequencies.
2. No, the frequency can only be used if I am in distress.
3. Itis not clear.

A-7  When transmitting digital selective calls and acknowledgements in the bands between 415
kHz and 526.5 kHz, coast stations should use the minimum power necessary to cover their
service area.

(%) Must a coast station reduce its power when it is already hardly sufficient to communicate
with ship stations in its service area?
1. Yes, it must do so.
2. Yes, it must always decrease the power farther.
3. No, it does not need to do so.

A-8 The international digital selective-calling frequency 458.5 kHz may be used by any ship
station. In order to reduce interference on this frequency, it shall only be used when calling
cannot be made on national frequencies assigned to the coast stations.

(7% M) Which of the following frequencies should be used if possible?
1. 458.5 kHz.
2. National frequencies.
3. International digital selective-calling frequencies.

A-9  When any ship station transmitter itself cannot be controlled in such a way that its frequency
satisfies the tolerance specified in Appendix 2, the ship station shall be provided with a device,
having a precision equal to at least one-half of this tolerance, for measuring the frequency of the
emission.

(%) tolerance #F#MW7=  appendix &k  specify #8175 precision A&

(f%fH) Must every ship station be provided with this device for measuring the frequency of its
transmitter emission?
1. Yes, every ship station must be provided with the device without exception.
2. No, not every ship station needs to have the device.
3. No, it depends on the properties of the transmitter.
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Some scientists have ( 7 )been( A )thatsealevelsmay( 7 )several( = )
higher this century ( 4 ) previous forecasts had suggested.

1. warning 2. recently 3. notice 4. rise 5. up
6. times 7. degrees 8. rather 9. than
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The bay has sufficient ( 7 ) of water for sailing but you will( 4 )to( 7 ) very
carefully ( = ) thetrafficis ( 4 ) and the bay is dotted with many fishing and pleasure

boats.
1. depth 2. deep 3. need 4. necessary 5. proceed
6. because 7. dueto 8. heavy 9. much
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(7 ) a distress message on the carrier frequency 2,182 kHzhas ( 4 )been( ©7 ), the
distress call and message may be ( = )againona( 4 ) of4,125kHz or 6,215 kHz.

1. no 2. ifitis 3. not 4. if 5. transmitted 6. acknowledged
7. sends 8. carrier frequency 9. carrier frequencies except
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