On-line Practice Test

Section A

Read the text below and answer the questions that follow it.

Water, water everywhere but not a drop to drink


(1) One-third of the world’s population is living without sufficient water since 98% of the Earth’s water is undrinkable. Worldwide, underground aquifers are drying up. The problem is likely to worsen as the global population grows, so countries are looking to desalination to turn salt water into drinking water. The existing technology, however, has serious drawbacks. Desalination plants consume large amounts of energy and generate a concentrated brine waste, which has to be disposed of. These two problems have to be solved in order for such plants to become viable all over the world. 

(2) The most promising area of desalination research is the development of new membrane technologies. Conventional desalination is relatively simple—most plants use reverse osmosis, in which membranes act like superfine coffee filters, allowing water to pass through while screening out the salt. The surface of a desalination membrane makes a cosy place for bacteria to live, complete with a steady supply of food. The problem is not the bacteria themselves but the structures they build. Different kinds of bacteria come together to form a community, creating a “biofilm” on surfaces. Within these communities, the bacteria communicate with one another and share nutrients. They also secrete proteins and DNA to form an incredibly tough exoskeleton
 that clogs up the pores, ruining the membrane. Another factor to consider is that, since gravity alone is not enough to push water through the membranes, hydraulic pumps force it through under enormous pressure. This requires a lot of energy, typically around 4 kilowatt-hours per thousand litres of fresh water produced. As a result, if a typical US household were to get all its water from desalination, overall electricity usage would increase by 20% to 25%. Even in areas of the US where drinking water is particularly expensive and desalinated water is relatively cheap, the latter still costs around 25 per cent more than the former. 


(3) New membrane technologies are expected to reduce this cost significantly. One technique, being developed at the New Mexico Institute of Mining and Technology in Soccorro, aims at breaking down the biofilms. Researchers apply the same methods the bacteria use themselves when food is scarce. The bacteria stop cooperating with each other and start releasing enzymes that chew up the exoskeleton, freeing themselves to move to richer feeding territory. The researchers are attempting to capture these enzymes and use them to remove biofilms. 

(4) One problem is that the chemistry of biofilms varies substantially from one to the next making it difficult to find enzymes that work consistently. The best way would be to stop the biofilm from forming by filtering the bacteria out by means of a sand-like substance coated with a detergent before they get to the membrane. Another approach would be to attach a detergent to the membrane or to release a concentrated amount of detergent into the water before it reaches the membrane. The relatively large detergent molecules could then be filtered out. 

 (5)  A number of research teams are trying to develop another approach which involves adapting cell membranes extracted from plants. They would allow water to flow in or out by osmosis with almost no resistance, while blocking any other molecules or ions. Water passes through the cell membrane via channels called aquaporins. These channels are so small that water molecules travel through in single file, while larger molecules cannot enter. Since aquaporins allow only pure water to pass through, such membranes might also be able to treat water contaminated with pollutants.

          (6) Progress is being made as well in reducing the waste brine produced by desalination plants. These facilities can pump the brine back into the ocean, but inland plants have real problems disposing of the waste: in some areas, injecting it into the ground would contaminate groundwater. The waste brine can be dried, leaving a mixture of salts which are usually dumped in a landfill site. But this adds to the overall cost. Several teams are now developing ways of separating out these salts, so they can be sold off individually.

(7) Ultimately, the best desalination plant is likely to be one that runs cheaply off its own renewable energy source, such as a wind turbine or a wave power generator. This could be particularly beneficial in the developing world, where water shortages are at their most severe and electricity supplies are unreliable. Computations show that wind-powered desalination already makes economic sense in the rural south-west of the US, where there are many areas with large underground deposits of brackish water, high wind speeds and poor access to the electricity grid. Efforts are also under way to develop small stand-alone systems that can be used in the developing world.    

Section A, Comprehension

On the basis of the text, choose the most appropriate ending to each introductory statement. Transfer your answers to column A on the answer sheet.

1.  According to paragraph 1, problems caused by shortage of freshwater

a. have been overcome for at least 30% of the population. 

b. may be aggravated due to the current demographic trends.

c. can be solved by expanding underground water reservoirs.

d. are exaggerated since underground aquifers are still untapped.

e. would already have been solved if governments did not save on energy consumption. 

2.  The reader can infer that the bacteria discussed in the reading 

a. contaminate water. 

b. release proteins that enrich water . 

c.  make membranes impermeable for the water flow.

d. compete with and neutralize each other’s effect on filters.

e. form a protective layer extending the membranes’ life cycle.

3.  The author suggests that the current cost of desalinated water 

a. does not vary from area to area.  

b. is affordable for a typical American household.

c. exceeds that of fresh water in any area of the USA.

d. is prohibitively high due to the complexity of clean-up operations.

4.  The text suggests that decomposition of biofilms occurs when  

a. exoskeleton thickens.

b. bacterial secretion slows down.

c. bacteria stop releasing enzymes.

d. there is an excess of nutrients for bacteria.

e. bacterial colonies disintegrate in search of food.

5.  Which of the following best describes the Soccorro team’s work?

a. They take cues from bacterial behavior. 

b. They have developed a faultless method.

c. They rely exclusively on high-tech solutions. 

d. They neglect environment-friendly technologies. 
e. They ignore inconsistency in the action of enzymes.

6.  A detergent could be effective in preventing biofilm formation when used in any

of the following ways except:

a. if it were placed directly on the filter.

b. if it were added to the water before filtration started.  

c. if it were dissolved in the water after it passes through the filter. 

d. if it were combined with another material to serve as an additional filter.

7. It can be understood from the text that the use of cell membranes for reverse osmosis  

a. has become economically viable. 

b. would be opposed by environmentalists.

c. might increase waste disposal problems.

d. could be used to combine desalination and purification processes.

8. In order to make desalination plants more ecologically safe, researchers are considering 

a. recycling salts stored in landfills.

b. reusing salts after proper preparation.

c. suspending the operation of inland plants. 

d. transporting waste from inland to offshore plants.

e. limiting desalination of underground water deposits.

9. It can be understood that the author believes that the future of water desalination belongs to 

a. countries with developed electricity grids.

b. affluent countries suffering from water scarcity. 

c. wind-protected areas rich in freshwater aquifers.     

d. self-operating facilities powered by renewable energy. 
e. centralized complexes backing up wind turbines with wave power generators.    

(9 x 3=27 points)

10.  The word capture, as it appears on line 26 means

a. seize                        b. win                     c. represent 

11. The word treat, as it appears on line 38 means

a. deal with             b. put through a process           c. behave in a particular way 

12. The word it that appears on line 16 refers to

a. gravity     b. water           c. exoskeleton            d. pressure

(3 x 1=3 points)

   Total of Part 1, A is 30 points.

Section B:

Choose the correct word in each set of parentheses in the passage so that the result is an idiomatic, grammatically correct text which makes good sense. Transfer your answers to column B on the answer sheet
Technology and Advertising

Back in the 1980s, marketers could be certain of reaching 90 (1 apercent – bper cents) of American households with advertisements on prime-time network television. Now they (2 a would be - bwould have been) lucky to reach a third. With hundreds of television channels and millions of websites (3 ato choose – bto be choosing – cto be chosen) from, audiences (4 abecame – bhave become – chad become) more fragmented. To make matters (5 abad – bworse – cthe worst), the rise of digital video recorders (DVRs), (6 awho – bthat - cwhich) record programs on a hard disk so that they (7 acan – bmight - cshould) be watched at any time, also makes it (8 aeasy - beasily) to skip past the advertisements. Experts believe, however, that it is (9 astill – byet) possible to get your message (10 aaround - balong – cacross) on television, even when a viewer has his finger on the fast-forward button. The finding (11 aarises - brises – craises) from an observation made by Adam Brasel and James Gips of the School of Management (12 ain – bfrom – cat) Boston College in Massachusetts. They noticed that when people fast-forward a DVR, they actually (13 aconcentrate – bare concentrating  - care concentrated) intensively on the screen, looking (14 ain – bout – cafter) for the end of the advertising break so that they can get back to (15 athere – btheir) program. This means they may (16 abe paid – bbe paying – chave paid) more attention than they would if the advertisement (17 awas playing – bwere playing – chad been playing) normally.

The researchers set up a series of experiments in which (18 avolunteers – bvolunteer's – volunteers') eye-movements (19 atracked – bwere tracked) while they watched a nature documentary. (20 a0
– bA - cThe) study showed that, even when the volunteers fast-forwarded ads, they could be influenced (21 awith – bby – cof) brand images that appeared for only a fraction of a second in the center of the screen. Each brand image appeared on the screen for no more than a third of a second, so viewers concentrated on the center (22 bbecause – bwhereas – cwhen) it is difficult to keep (23 amove – bto move – cmoving) one’s eyes to the edges and back. With such short exposure, and the sound (24 adisable – bdisabling – cdisabled), the fast-forwarded ads that work best are those that contain (25 afew – blittle) information and are simply intended to reinforce awareness of a brand. The strength of (26 asuch - bso) split-second ads was evaluated by (27 ainsertion - binserting – cinserted) ads for two different brands of British chocolate bars, which are unavailable in America and (28 ashould – bmay – cneed) not  have been familiar to the viewers. By a factor of two to one, those who (29 aexposed – bwere exposed - chad exposed) to a brand image promoted in the center of the screen during fast-forwarding ended up (30 achoosing – bchosen - cbeing chosen) that brand.

(30 x 0.5 = 15 points)

Section C
Read the text below and answer the questions that follow it.

Social Animals and Decision-Making

(1) 
It has long been held that decisions made collectively by large groups of people are more likely to turn out to be accurate than decisions made by individuals. The idea goes back to the “Jury Theorem” (CJT) of Nicolas de Condorcet, an 18th century French philosopher who investigated decision-making processes in societies and was among the first to apply mathematics to social sciences. Condorcet’s theory describes consensus decisions, outlining how democratic decisions tend to outperform dictatorial ones. If each member of a jury has only partial information, the majority decision is more likely to be correct than a decision arrived at by an individual juror. Moreover, the probability of a correct decision increases with the size of the jury. But things become more complicated when information is shared before a vote is taken.

(2) 
A growing literature on committee design also shows that if the information acquisition is difficult or costly, the CJT fails to hold. The reason is that a member of a large committee may think that the probability that she can influence the final decision is too small compared to the cost of information acquisition. As a result, she might prefer to save the effort and free-ride on the information of others. Therefore, larger committees might generate poorer decisions than smaller ones. These results suggest that choosing the optimal size of a committee is an important and delicate issue. On the one hand, oversized committees may be inefficient. On the other hand, in certain environments they are preferable, particularly if the information is ambiguous. 

(3) 
To check the validity of the theorem, economists at several European universities decided to observe the behavior of social animals, such as ants, bees, birds and dolphins, since group decisions are valuable to their success. Animals that live in groups make two sorts of choices: consensus decisions, in which the group makes a single collective choice, as when house-hunting rock ants decide where to settle; and combined decisions, such as the allocation of jobs among worker bees. 

(4) 
Like people, social animals have to evaluate the information before making a collective decision. This is what honeybees do when their colonies reach a certain size and divide. The queen goes off with about two-thirds of the worker bees to live in a new home, leaving a daughter queen in the nest with the remaining worker bees. Among the bees that depart are scouts that search for the new nest site and report back by performing a waggle dance to recruit other bees to explore it. Each scout recruits others for only a limited time so that the positive feedback continues only if recruits become recruiters, which happens only for superior sites. Eventually all recruitment is for a single site, which is then chosen by the honeybee swarm. The decision is remarkably reliable, with the bees choosing the best site even when there are only small differences between two alternatives.

(5) 
But exactly how do bees reach such a robust consensus? To find out, the British researchers Christian List and Larissa Conradt made a computer model of the decision-making process. They found that computerized bees that were very good at finding nesting sites but did not share information dramatically slowed down the migration, leaving the swarm homeless and vulnerable. Conversely, computerized bees that blindly followed the waggle dances of others without first checking whether the site was, in fact, as advertised, led to a swift but mistaken decision. 

(6) 
This is something parliamentarians should think about. When Simon Hix of the London School of Economics examined voting practice of members of the European parliament, he concluded that it was along party-political lines even though the incentives to do so were far fewer than at national parliaments. It appears that parliamentarians share the collection of information, but, unlike the honeybees, they do not necessarily progress to investigating the issues before taking a vote. There is danger in blindly following the “party line”, which the honeybees seem to avoid. Condorcet’s theory fails to consider whether there is an inbuilt bias among a group that comes together to consider a problem. This “groupthink” occurs when people copy one another. One example is investors’ behavior on the stock market. When some of them pile into a stock, others follow, creating a bubble for which there is no good reason. 

(7) 
Another form of groupthink occurs when people are either isolated from crucial sources of information or dominated by other members of the group, some of whom may have malevolent intent. This too has been demonstrated in animals. The Belgian researcher José Halloy used robotic cockroaches to subvert the behavior of living cockroaches and control their decision-making process. In his experiment, the artificial bugs were introduced to the real ones and soon became sufficiently socially integrated that they were perceived as equals. By manipulating the robots, which were in the minority, the researcher managed to persuade the cockroaches to choose an inappropriate shelter—even one which they had rejected before being infiltrated by machines.

(8) 
Like people, animals are confronted with various uncertainties which complicate collective decision-making. Another British researcher, Nigel Franks, studied how ants establish a new nest. He observed how the insects mitigate the disadvantages of making a swift choice. If the ants’ existing nest becomes threatened, they send out scouts to seek a new one. How quickly they accomplish this transfer depends not only on how soon the ants agree on the best available site but also on how quickly they can migrate there. When a suitable place is identified, the scouts begin to lead other scouts, left behind to guard the old nest, to the new site. The problem is that if the decision is reached rapidly, as it might have to be in an emergency, then relatively few scouts know the route. It would then take much longer to train all the scouts needed to achieve the transfer, which involves carrying the queen, the workers and the brood to the new nest.

(9) 
To make the transfer more efficient, the ants employ behavior called “reverse tandem runs.” During a tandem run, the recruit walks behind the recruiting ant, maintaining frequent antennal contact. Reverse tandem runs typically occur after the onset of transfer, and are thought to serve to recruit more carriers to the old nest. In an emergency emigration, the colony is under high pressure to move the queen and brood to a safe place quickly and thus to employ many carriers; the higher occurrence of reverse tandem runs under these conditions may serve to recruit a larger number of those carriers. Thus the dynamics of collective decision-making are closely entwined with the implementation of these decisions. How this might pertain to choices that people might make is, as yet, unclear. But it does indicate the importance of recruiting active leaders to a cause because, as the ants and bees have discovered, the most important thing about collective decision-making is to get others to follow.

Section C, Comprehension

On the basis of the text, choose the most appropriate ending to each introductory statement. Transfer your answers to column C on the answer sheet.

1. The theorem discussed in paragraphs 1 and 2 

a. was meant to overthrow dictatorial regimes. 

b. shed light on social aspects of mathematics.

c. was rejected by Condorcet’s contemporaries.

d. made a significant breakthrough in the judicial system.

e. marked a pioneering approach to the investigation of some social processes. 

2. According to the literature investigating decision-making committees, the weakness of the CJT is that it


a. complicates the information acquisition process.

b. encourages individuals to arrive at decisions on the basis of partial information.

c. fails to take into account the effect of data collection efforts on decision-makers’ 
    behavior. 

d. overestimates the need to choose the size of a committee depending on the nature of 
     information it has to handle.    

3. The reader can safely conclude from the text that group decisions made by social animals

a. focus on the defense of each group’s territory.

b. vary depending on the habitat of a particular species.

c. encourage competitiveness among members of a group. 


d. contribute to social dominance relationships within a group.


e. may involve the distribution of roles among individual organisms.

4. The reader can conclude that when a bee colony divides,


I.    the swarm delegates decision-making to scouts.


II.   the number of departing bees exceeds those that stay.            

III.   the queen’s successor is not involved in the search for a new nest.

IV.   a waggle dance serves as a scout’s final vote for the site it advertises.

V.    the number of recruiter bees at a potential site is a criterion of its

          suitability.

a. I and II.         b.  I, IV and V.          c. II, III and V.           d. III, IV and V.

5. The description of the computer model developed by List and Conradt suggests that success in choosing the best site depends on 

a. the swarm’s trust in the selected scouts.

b. the scouts’ ability to find and advertise suitable locations.  

c. a combination of information sharing and independence in its verification.

d. the swiftness of the scouts’ search and the swarm’s patience in evaluating

    the information.
6. The behavior of investors mentioned in the reading serves to    


a. illustrate that people are prone to conformity.  


b. criticize individuals inclined to imitate each other.


c. confirm that inbuilt bias is inevitable in human group behavior. 

            d. prove that parliaments and stock markets are driven by the same mechanisms.
7. Which of the following DOES NOT follow from the description of the experiment conducted by José Halloy?


a. The cockroaches failed to identify the robots as aliens.

            b. Minority status did not prevent the artificial bugs from disrupting

                decision-making.       

            c. The insects were maneuvered into making a decision contradicting their

    
     experiential knowledge. 

             d. The robots succeeded in dominating the cockroaches because they

       participated in all stages of the colony’s search for shelter. 

8. Nigel Franks observed that when migrating to a new nest in an emergency, ants


a. refrain from rapid decisions.
            b. succeed if they act autonomously.


c. are forced to reduce the number of scouts.

d. may have to abandon the progeny but preserve the workers.


e. function in concert and depend on the promptness of data-sharing.

9. Reverse tandem runs is a strategy which

 a. targets accuracy rather than speed of migration.

 b. precedes the migration of the queen and the brood.

 
 c. optimizes resources when the colony is threatened.

 d. enables scouts to select best carriers among the recruits.

10. In conclusion, the author of the article  


a. implies that charismatic leadership is essential in group decisions.   

            b. suggests that persuasiveness of a leader is detrimental to balancing   

                collective decisions.

             c. questions whether effective decision-making strategies will lead to their

               efficient implementation.

d. refutes the relevance of knowledge about social animals for the study

                of group behavior in humans.

(10 x 3 = 30 points)

11.  The sentence which begins with “As a result, she might prefer…”, paragraph 2, line 13, implies that members of oversized committees


a. steal other people’s information. 


b. are likely to rely on information obtained by others. 

            c. expect to be provided with all the necessary data free of charge.


                                                                                                    (2 points)

12. Which of the following correctly conveys the meaning of the clause “they do not necessarily progress to investigating the issues before taking a vote, paragraph 6, lines 42-43.
a. Before making collective decisions, bees have no need to investigate the situation in question.

b. Parliamentarians are not consistent in verifying data shared with them during the decision-making process.

c. Bees advance more quickly than members of the European Parliament in making their decisions.

13. Which of the following is the most suitable explanation for the use of the term bubble (paragraph 6, line 47)? It describes


a. a collapse in stock prices.

b. investors’ excitement over rising stock prices.

c. a gradual rise in the price of stocks which reflects its actual worth.

d. a rapid growth of some stock prices caused by unjustified speculation.

(2 x 1.5 = 3 points)

Total of section C is 35 points

Section D. For each blank in the text, choose one of the four possibilities listed beside the appropriate number on the opposite page. The resulting paragraph should be coherent and grammatically correct. Transfer your answers to Column D on the answer sheet
The Right Vibe for a Longer Lease on Life

Vibration is the enemy of all aircraft, as the fatigue it ________________(1) in crucial components eventually ________________ (2) them to the scrapyard. Now a "smart" material which damps vibration could _______________(3) airframes and even  make them less noisy. The vibrations are generated when vortices resulting _______________(4) a plane's motion through the air pass over the aircraft's skin. Over time, this "flutter" _______________(5) the skin and shortens the _______________(6) of the plane. Commercial aircraft ________________(7) for up to  60,000 flights, but too much vibration can _________________(8) lower that to 20,000. 

How can these vibrations be reduced? The frequency at _________________(9) a material resonates depends in part on its Young's modulus—a  ______________(10) of its stiffness. Simply placing stiff metal wires in the composite material to ______________(11) it will not work because it needs to be tuned to cope with different  vibrational frequencies ________________(12) in flight. ________________(13) stiffness is what is needed. _______________(14), an international team of engineers set ________________(15) producing a reinforced carbon composite material that ________________(16) vary its Young modulus, and therefore its resonant frequency. ________________(17) this,  they used a composite of epoxy resin reinforced with fibers. Then they added a carpet of hair-thin wires _______________(18) a shape memory alloy (SMA) capable of ________________(19) between two shapes and changing stiffness at a specific temperature. They constructed a miniature aerofoil in which the wires are connected to an _________________(20)  circuit. Sending a current through the wires heats   them and makes them change their shape. __________________(21) only 7 per cent of the composite is SMA, the stiffness changes by a factor of three, reducing the frequency of the vibration. Now the engineers are facing the _________________(22) of scaling up the technology to aircraft-sized parts. They are optimistic and believe that if they _________________(23), there will be _________________(24) for their invention well _________________(25) the aerospace sector.

	
	A
	B
	C
	D

	1
	encourages               
	induces                    
	imposes               
	influences

	2
	consigns                  
	dismisses                 
	disposes                 
	dislodges

	3
	conserve                  
	keep                         
	save                    
	preserve

	4
	from                     
	in                             
	of                              
	with

	5
	pressures                  
	stresses                   
	strains                     
	exhausts

	6
	living                       
	livelihood                 
	life                 
	lives

	7
	is designed              
	is being designed      
	are designed           
	are being designed

	8
	easy                        
	easily                        
	simple                      
	simply

	9
	that                        
	what                         
	whom                     
	which

	10
	measure                 
	value                       
	indication           
	mark



	11
	power

         
	empower

             
	strength

    
	strengthen



	12
	experiencing         
	experienced              
	having experienced    
	having been experienced

	13
	Control
	Controlling
	Being controlled
	Controllable

	14
	Presumably           
	Similarly                
	However                     
	So

	15
	about               
	in                            
	off                         
	out

	16
	shall                      
	may                         
	can                      
	should

	17
	To make               
	Making                     
	To do                  
	Doing

	18
	including              
	consisting                 
	comprising             
	containing

	19
	altering                 
	changing                   
	moving                          
	switching

	20
	electrically           
	electrical                  
	electricity                
	electrifying

	21
	Although             
	Despite                
	However                   
	Whereas

	22
	bid                       
	bidding                         
	challenge                    
	challenging

	23
	succeed
	will succeed
	would succeed        
	had succeeded

	24
	application
	applications
	appliance
	appliances

	25
	outside
	over
	out of                 
	beyond


(25 x .8 = 20 points)

TOTAL OF THE ADVANCED EXAMINATION: 100 POINTS

You have now come to the end of the examination. If you wish to try for extra credit, you may turn the page and do the cloze passage.

The cloze passage will be graded only if you do the entire test and fail by less than five points.     
� Exoskeleton is an external covering or protective structure. 


� 0 stands for absence of article.
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