Section A: Read the text below and answer the questions that follow it.
Meteorite Strikes Peru
(1)
It was an ordinary morning in Carancas, Peru, a small village high in the Peruvian Altiplano
 along Lake Titicaca, when at 11:45 a.m. on September 15, 2007 a fireball appeared above the southern end of the lake. Thousands of observers saw it flash across the sky and heard loud explosions. The nearest eyewitnesses were only 300 meters away when the final impact occurred, blasting out a nearly circular crater. The explosion was violent enough to hurl fragments of mud up to five centimeters in diameter as far away as 200 meters and punch a hole in the roof of an adobe dwelling 150 meters away. Those closest to the fireball reported seeing white smoke rise from the crater and smelling foul, sulfurous odors. About two dozen people in Carancas sought medical help following the impact, with complaints ranging from headaches to intestinal problems. 

(2)
The account of the event spread like wildfire through the media. To hear the journalists tell it, some 600 people fell ill from toxic fumes released by a gigantic meteorite that left behind a gaping, 30-meter-wide crater. In reality, it was less than half that size. And the few short-lived symptoms reported by townsfolk were more likely the result of the emotional shock or concussive force of the massive explosion, rather than toxic gases. 

(3)
Within 36 hours of the strike, researchers from Peru’s geological survey arrived at the site. Aspects of the Carancas event are both common and rare, which is part of the reason scientists were so keen to study it. When the meteoroid
 entered Earth’s atmosphere, it moved with as much energy as about 100 tons of exploding TNT, more than any non-nuclear military bomb. Space scientists estimate that meteoroids with similar energies enter Earth’s atmosphere approximately once a week. Roughly three-quarters of them go unnoticed as they occur over the open ocean. 

(4)
However, one such impact occurred in 1947 over the former Soviet Union. The Sikhote-Alin meteorite had 100 times more energy than the Carancas one, and fragmented into pieces producing a field of craters. The largest was double the size of the Carancas crater. This impactor was an iron meteorite, while the Carancas was a chondrite, i.e. a stony meteorite. This is the most astounding aspect of the event, as chondrites usually break up in the atmosphere. Surviving fragments fall to Earth at less than the speed of sound and rarely have the energy to make craters. The largest intact stony meteorite ever recovered occurred as part of the Jilin, China, meteorite shower in 1976. It weighed more than 1,700 kilograms, and the crater was only two meters across. 
(5)
Since the initial observation, planetary scientists have been able to establish limits on the range of mass, velocity and impact angle responsible for forming the Carancas crater. As meteoroids pass through the atmosphere, they progressively vaporize due to high temperatures generated by frictional heating. This heat also creates light, causing the meteoroid to streak across the sky like a giant fireball. Given the trajectory calculated for the Carancas meteoroid from infrasound data, it would have had an initial mass of six to ten metric tons when it entered Earth’s atmosphere. Most of this mass dissipated as it traveled through the atmosphere, and the remaining kernel is estimated to have had a velocity in the range of 5,400 to 14,000 kilometers per hour and a final mass upon impact on the order of a few metric tons. 
(6)
Similar to the effects of other meteorites, the shape of the Carancas crater was somewhat a puzzle. The meteorite entered the atmosphere at an acute angle, so the crater should be elliptical. But because of the high speed of the impact, the crater was opened by an explosion. Information concerning meteoroid shape, size, density and angle of approach is lost in the final crater form, which is almost always circular. The one artifact of the trajectory of impact that is preserved is the distribution of ejecta
. On the basis of other impacts, we know that ejecta is concentrated on the sides of a crater opposite to the direction of the meteorite’s travel. The distribution of the Carancas crater ejecta is broadly consistent with travel from east to northeast.

(7)
It is still unclear how a chondrite traveling at least at four times the speed of sound was able to survive passage through Earth’s atmosphere intact and impact the planet, but it did. One answer may lie in the high elevation of the Peruvian Altiplano — about four kilometers above sea level. Had the impact occurred closer to sea level where the atmosphere is much denser, the velocity of the impact would have been slower and the crater considerably smaller.

(8)
Astronomers have learned to detect small Near Earth Objects, yet the world’s asteroid surveys can’t cover the whole sky all the time, and some asteroids may go unnoticed. Therefore, the astronomers’ primary goal today is to locate Potentially Hazardous Asteroids (PHA) long before they threaten Earth. PHAs can destroy cities and create tsunamis. We have to be thankful that our atmosphere is always on guard to shield us. The Carancas fireball is one of the rare exceptions.

(Abridged from Lionel E. Jackson Jr., Peter Brown, Jay Melosh and Dolores Hill “Meteorite Strikes Peru”, http://www.geotimes.org)

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, the impact of the Carancas meteorite 

a. flattened the settlement.

b. left the village unscathed.

c. caused minor damage to property. 

d. was softened by the proximity of the lake.

2.  The reader can infer that witnesses to the event

a. provided contradictory evidence.

b. were deafened by the explosion.

         
c. were at a safe distance from the mud hurled into the air by the meteorite.

         
d. were few and too confused to give a credible account of their experience. 

3. As described by the authors, news reports about the meteorite


a. were balanced and unbiased.


b. grossly exaggerated the scope of damage.


c. attributed the villagers’ ailments to emotional shock.


d. downplayed the effect of toxic fumes on the residents of Carancas. 

4. A non-nuclear bomb is mentioned in paragraph 3 of the article as 


a. an explanation why such events attract the military.


b. confirmation of the unique features of the Carancas event.  

c. proof that most of such meteoroids remain undocumented.

d. an illustration of the explosive capacity of the Carancas event. 

5. Which of the following features distinguishes the Sikhote-Alin from the Carancas and the Jilin meteorites mentioned in paragraph 4?


a. It created multiple craters.

b. It belonged to the chondrite type.

      
c. It remained intact after entering the atmosphere.


d. It exceeded the other two in velocity but not in energy.   

6.  The reader can safely infer from the information about the flight of meteoroids through the atmosphere that


a. their loss of mass is constant throughout.   


b. they accumulate mass before the final impact.


c. their frictional heating results from vaporization.


d. luminosity and their loss of mass are interrelated. 

7. The distribution of the matter ejected when a meteorite explodes


a. lacks a consistent pattern.


b. depends on the power of the eruption.


c. facilitates reconstruction of the trajectory of its fall.


d. explains why circular craters are more common than elliptical ones.

8. Using data from previous meteorite events and local data from the current Peruvian event, the authors suggest an explanation for  

 
a. the location of the crater.


b. the velocity of the impact.

 
c. the density of the meteoroid.


d. the angle of the meteorite’s travel.

9. The interest space scientists take in the Carancas event stems from all the following reasons, except that
a. its geographic location makes it unique.

b. few stony meteorites reach the Earth intact.

c. meteorites of that size pose a serious threat for humanity.

d. it’s unusual for chondrites to make craters as large as the one in Peru.

e. most meteorites with similar energy remain inaccessible for investigation.

(9 x 3=27 points)

10. The word flash, as it appears on line 3 means

a. a brief outburst             b. a sudden vision               c. blink                 d. move quickly

11. The word this that appears on line 24 refers to

a. the size of the Carancas meteorite.

b. the size of the Sikhote-Alin meteorite. 

c. the composition of the Carancas meteorite. 

d. the composition of the Sikhote-Alin meteorite. 

12. The word acute, as it appears on line 39 means

a. critical       b. intense        c. sensitive      d. measuring less than 90o 

 (3 x 1= 3 points)

Total Section A - 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.
Private Data Gatekeeper Will Safeguard Your Information

Everything we do online generates information about us. The tacit deal is that we swap this data for free access to services 1. (alike – bas) Gmail. But many people 2. (abecome - bare becoming – chad become) uncomfortable about companies hoarding vast 3. (anumbers – bquantity – camounts) of our personal information – particularly in the wake of revelations about 4. (a0
 –b an – cthe) intrusion of the US National Security Agency (NSA) into 5. (awhat – bwhich – chow) we do online. So computer scientists 6. (ain – bat – con) the Massachusetts Institute of Technology 7. (acreate - bhave created – chave been creating) software that lets users take control. 

This software, called OpenPDS, 8. (adesigned - bwas designed – cwere designed) in MIT's Media Lab by S. Pentland and Y.A. de Montjoye. The researchers say that their creation lets users see and control 9. (asome –bany) third-party requests for 10. (atheir – bthere) information – whether that's from the NSA or Google.

If you want to install 11. (a0 – ban – cthe) app on your smart phone, you usually 12. (amay – bcan - chave to) agree to give the program access to 13. (avaried – bvariable – cvarious) functions and to data on the phone, such as your contacts. Instead of allowing the apps 14. (ahave – bto have – chaving) direct access to the data, openPDS sits in between them, controlling the flow of information. Hosted either on a smartphone 15. (aor – bnor) on an internet-connected hard drive in your house, it siphons off data from your phone or computer as you 16. (agenerate – bare generating – cgenerated) it. It 17. (acan – bshould – cmust) store your current and historical location, browsing history, 18. (acontent – bcontents) and information related to sent and received emails, and 19. (aanother - bany other – cthe other) personal data required. When external applications or services need to know things about you to provide a service, they ask openPDS the question, and it tells them the answer – if you 20. (aallow – bwill allow – cwould allow) it to. People hosting openPDS at home  21. (aknew –  bwould know – cwould have known) when entities like the NSA request their data, because the law requires a warrant to access data that 22.(astores - bis stored – cis being stored) in a private home. 

 OpenPDS provides a technical solution to an issue the European Commission     23. (arose – barose – craised) in 2012, when it declared that 24. (aindividuals – bindividual’s –cindividuals’)  rights to control their own data should 25. (aprotect – bbe protected – chave been protected). 

OpenPDS is already 26. (aputting - bbeing put) to use. Massachusetts General Hospital is going to introduce a program which involves 27. (acontinuous – bcontinuously) monitored variables 28.(aincluding – bincluded) glucose levels, temperature, heart rate and brain activity, as well as smartphone-based analytics that can give insight 29. (aof – bfrom – cinto) mood, activity and social connections. The hope is that OpenPDS will help patients 30. (aavoid – bprevent) their privacy from being abused. 

 (30 x 0.5 = 15 points)

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

The Social Nexus

(1) 
On January 25, 2011 the streets of Cairo erupted in protest against Hosni Mubarak's regime. Over the next 72 hours the government shut down the country's Internet service and mobile-phone system in an attempt to squelch the rebellion—to no avail: Facebook conversations, Twitter outbursts and chat-room plans had already unified millions of Cairo's people, who continued the relentless uprising. The government backed down and restored communications to keep the country's economy on life support, but the masses kept up the pressure until Mubarak resigned 14 days later. 

(2)
Across the archipelago of places where the “Arab Spring” revolts played out, citizens used new Internet applications and ubiquitous mobile phones to wage a battle over the soul of their cities, shifting resources back and forth from cyberspace to “cityspace.” Contrast those transformations with urban development projects that have been vying to be crowned the model “smart city” of the future. Furthest along is Masdar in the United Arab Emirates, a walled community intended for 50,000 residents in the desert outside of Abu Dhabi, in which every building, streetlight and personal electric “pod” vehicle has been preplanned and preloaded with high-tech gear, largely to maximize energy efficiency. At Masdar, as well as New Songdo City in South Korea and PlanIT Valley in Portugal, real estate developers, global information-technology companies and governments are attempting to build urban centers filled with technologically enhanced infrastructure and services. The designers say their grand conceptions will determine how future cities will be built. 
(3)
Why are countries racing haphazardly to implement smart cities? Over the past decade digital technologies have begun to blanket our cities. Broadband fiber-optic and wireless telecommunications grids are supporting mobile phones, smartphones and tablets that are increasingly affordable. At the same time, open databases—especially from the government—that people can read and add to are revealing all kinds of information, and public kiosks and displays are helping literate and illiterate people access it. Add to this foundation a relentlessly growing network of sensors and digital-control technologies, all tied together by cheap, powerful computers, and our cities are quickly becoming “computers in open air.” The vast amount of emerging data is the starting point for making efficient infrastructure programmable so that people can optimize a city's daily processes. Extracting information about real-time road conditions, for example, can reduce traffic and improve air quality. In Stockholm's road-pricing scheme, cameras automatically identify license plates of vehicles entering the city center and charge drivers' accounts up to 60 kronor ($9.50) a day, depending on where the cars go. The system has reduced the waiting time for vehicles traversing the central district by up to 50 percent and has reduced pollutant emissions by up to 15 percent. Similar technologies can help lessen water use and provide better services to citizens. 

(4)
A recent project devised by the Senseable City Laboratory at MIT illustrates the new city intelligence. Trash Track reveals how garbage flows through a city's waste-management system, helping to create a more efficient “removal chain”. Electronic tags that transmit information over cellular networks are attached to pieces of trash to see where the items go. In one Seattle test the lab tracked more than 2,000 items, including recyclable materials such as glass, metal and plastic; household hazardous waste such as rechargeable batteries; and electronics such as monitors. Some items traveled across the U.S. (one printer cartridge went 6,152 kilometers!). Some ended up in legally compliant destinations, and some did not. The results reveal ways to minimize carbon dioxide emissions by transporting waste more efficiently. And Seattle could use the information to promote behavioral changes among its citizens, encouraging them to recycle more or to properly dispose of hazardous materials. 

(5)
It is fitting that Cairo has become a modern model of urban transformation because the ancient world holds the key to understanding what makes cities thrive. The invention of agriculture 10,000 years ago begot the first fixed settlements. As farming produced more food than was needed for survival, towns and villages developed specialized labor forces and institutions. Markets, temples and palaces created social networks organized for commerce, worship and government. Over time the interactions within these networks became more layered and complex. It turns out that sociability, not efficiency, is the most important app for cities. 

(6)
Furthermore, although landmark buildings shape our historical understanding of many metropolises, in reality cities were created by grass-roots efforts. City building of the past was highly democratized, decentralized and adaptive, just like its social and economic life—a rich tapestry of communal architecture whose design achievements were the result of collective effort rather than celebrity “starchitects.”  This organic growth of classical cities holds several lessons for smart cities. First, by imposing a preordained design, centralized planners often fail to create a city tailored to inhabitants' needs. They make assumptions about people’s needs, causing their schemes to be brittle in the face of change. Many “smart home” projects have failed because designers’ ideas as to how people would like to integrate technologies into their daily lives proved wrong and they did not build in the capacity to adapt to unforeseen situations. 

(7)
If we focus on sociability as the starting point for design and tapping citizens as the source of innovation, an ideal beginning is to leverage the growing array of smart personal devices we all wield and recruit people as the sensors of a city. The traffic function on Google Maps is a good example. Instead of building a costly network of dedicated vehicle sensors along roadways, Google constantly polls a large network of anonymous volunteers whose mobile devices report their up-to-the-minute status, which reveals where traffic is flowing, slowed or stopped. The information is delivered to drivers via mobile mapping applications in various ways—as colored overlays indicating traffic speeds, as estimated driving times that account for delays or as a factor in determining alternative routes. These handy data allow users to see the circulatory network of the city in real time and to understand the constantly changing cost in time of getting from point A to point B. Although Google is certainly not a grassroots platform, this example shows how residents can have an impact on managing urban infrastructure. This scenario also shows how smart cities can be both sociable and more efficient without imposing order from above. 

(8)
The bottom-up smart city is a continual work in progress; its organic flexibility is also its biggest flaw. But as civic laboratories for urban innovation, these seemingly chaotic places are becoming part of a global movement. To make rapid progress, we need to develop mechanisms for evaluating and cross-fertilizing good ideas. The best methods for “crowdsourcing”
 public services or using citizens as sensors should be spread, just as we have in the past spread the best ideas for bus rapid transit or bike sharing.

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. It follows from paragraph 1 that disconnection of the Internet and mobile-phones in Egypt in January 2011

a. delayed the then president’s resignation.  

b. brought the country’s economy to a standstill.

c. intimidated participants of the revolt against Mubarak’ regime.

d. demonstrated the inability of the weakened government to make decisions. 

e. had little effect on the unity of protestors built up during online communication. 
2. The reader can safely infer that the Masdar project

    
a. uses too much power to be energy efficient.

   
b. is unviable due to the harsh conditions in the desert.

   
c. started up as a reaction to the “Arab Spring” uprisings.

    
d. competes successfully with similar urban developments. 

   
e. confines its residents to the restricted area in order to reduce congestion in the city.  

3. Which of the following is NOT mentioned as a factor contributing to the optimization of urban life? 

a. Prices of digital devices have dropped.

b. Technologies providing connectivity have improved.

c. The amount of data available to city dwellers has increased.

d. Citizens are overwhelmingly literate due to exposure to computers.

e. Members of the public consume and contribute information about city processes.  

4. Stockholm’s road pricing scheme is mentioned by the author as an example of 

a. effective traffic management.

b. a decrease in fuel consumption in the city. 

c. an increasing surveillance of city residents’ activities.

d. coercive city policies discouraging driving in city center.

e. financial incentives encouraging drivers to avoid congested areas.

5. The Trash Track project devised by the Senseable City Laboratory 

I.  diminished air pollution in the tested area.      

II. focused solely on safe disposal of hazardous materials.

III. could be used to increase citizens’ environmental awareness.

IV. attempted to identify residents not complying with waste-disposal rules.

V. revealed that transportation routes for recyclable trash were not optimally organized.

a.  I and IV.              b.  III and V.             c.  I, II and IV.       
d. II, III and V.    e. I, II and V.
6. The author believes that urban history 

            
a.  proves that the layered structure of interactions accounts for city tensions.
b.  suggests that current transformations break the continuity of city development.

             
c. singles out Cairo as the model of city transformation from ancient to modern times.            

             
d. gives evidence that development of agriculture was detrimental for evolution of cities.

e. testifies to the supremacy of social network development over efficiency in creating

  
 thriving cities. 
7. According to the text, which of the following lessons could be learned by contemporary planners from the study of classical cities?  

a. Decentralized building makes the city prone to chaos.

b. Renowned architects set standards for communal building. 

c. Thorough and preordained design has an impact on people’s needs.

d. Residents’ involvement in communal architecture makes the city adaptive to change.

e. Successful integration of technologies into daily life depends on professional rather than grass-roots efforts.
8. The traffic function on Google Maps 


a. started up as a grass-roots initiative. 

            
b. triggered the spread of smart-phones.

 
c. relies on traffic updates collected from willing drivers. 

d. utilizes vehicle sensors installed along monitored roadways.

            
e. depends on the company’s  employees to send road situation updates. 

9. As described in the text, the traffic function on Google maps emerges as    

a. a hierarchical structure.

b. peer-to-peer information sharing.

c. an obsolete system of traffic situation assessment.

d. a state-of-the-art method of eradicating traffic jams.

10. With which of the following statements would the author most likely DISAGREE?

 
a. Developing an effective bottom-up city requires that best practices should be exchanged.


b. Proliferation of open databases will widen the divide between the literate and the illiterate.

c. Technological advances alone are insufficient to create an efficient and sociable urban 

                  environment. 

            d. Smart cities of the future will depend on the synergy of grass-roots innovative efforts 

                and professional expertise.                                                                                         

11.  The sentence which begins with “Over the past decade… “ (para 3, lines 18-19) suggests that digital technologies have

a. become ubiquitous 

b. suppressed urban life

c. protected city residents.

d. integrated into the city uniformly.   
12. In the context of the article, “organic growth” (paragraph 6, line 55) means that 

a. cities evolved like live organisms.

b. cities developed without centralized plans imposed from above.

c. city building was characterized by a systematic arrangement of parts.  
13. In the sentence which begins with “If we focus on sociability as  …” (paragraph 7, lines 61-63) the author proposes to  

a. exploit citizens who own smart personal devices.

 
b. make use of smart electronics possessed by private citizens for public needs.

c. connect into citizens’ personal devices to peruse information stored in them.     

Total Section C: 10 x 3 + 2 + 2 x 1.5 = 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. Transfer your answers to Column D on the answer sheet
How to Make Auto Engines More Climate-Friendly

Driving and alcohol shouldn’t mix, but occasional alcohol injections could (1)____________ a petrol engine as efficient as a petrol-electric (2)__________.  So (3)_____________ the Ford Motor Company, which has recently (4)___________ results on its novel engine. (5)_____________ a direct ethanol-injection engine, the unit runs primarily (6)___________ petrol. When it needs to deliver maximum power—to climb a hill or overtake, for example—the engine management computer adds (7)___________ ethanol to the fuel injected into the combustion chambers. This arrangement allows the engine (8)___________ at a much higher compression ratio—a measure of the (9)___________ by which the fuel-air mixture is compressed before being ignited—than normal. (10)____________, the fuel efficiency of an average car engine increases (11)____________ approximately 23%. 


Test results on a pick-up truck (12)__________ with the new engine (13)___________ at a meeting of the U.S. Department of Energy showed a 23% improvement in efficiency for the (14)___________ performance level. The ethanol from a 40-liter auxiliary tank (15)____________ about 30,000 kilometers. The next step is to test the engine in a (16)____________ of vehicles and to (17)_____________ that the engine does not become unusable if the ethanol tank runs dry. 

Ford’s announcement came together with the announcement of new regulations that will require the fuel (18)___________ of new vehicles to (19) ____________ by an average of 30% by 2016. The Department of Energy predicts that consumers (20) _________ have to pay an extra $13,000 per vehicle to get that extra efficiency. Ford (21)___________   that its ethanol-assisted engine will cost $1,100 to $1,500 more (22)___________ a conventional engine. This is just one-third of the extra cost of a hybrid petrol-electric engine (23)____________ a conventional one. Experts at the Center for Automotive Research, a transport (24)______________ company, believe it will be difficult to come close to the price (25)____________ by the government with a hybrid, while alcohol injection gives it a chance; it is a viable technology.

	A
	B
	C
	D

	1.  do       
	be doing      
	make
	be making

	2.  hybrid       
	hybridity
	mix
	mixture

	3.  tells       
	speaks     
	talks
	says

	4.  exposed    
	unveiled
	indicated
	manifested

	5.  Knowing     
	Known
	Calling
	Called

	6.  on       
	with
	from
	by

	7.  a few   
	few
	a little
	little

	8.  to operate 
	to be operating
	operated
	operating

	9.  quantity  
	number
	amount
	magnitude

	10. Moreover 
	Nevertheless     
	Similarly
	As a result

	11. by      
	to    
	on
	from

	12. fit       
	fitted
	equip   
	equipping

	13. present  
	presenting     
	presented
	being presented

	14. exact    
	equivalent      
	identical
	equal

	15. lasted    
            
        
	had lasted  
	would last   
	would have lasted

	16. variation 
	variety
	variant    
	variable

	17. insure   
	assure              
	reassure
	ensure

	18. economy  
	economies
	economic
	economics

	19. raise    
	be raised
	arouse
	be aroused

	20. should   
	shall
	might
	can

	21. claims   
	proposes       
	demands
	confirms

	22. as       
	then                
	than  
	better

	23. of      
	from
	above
	over

	24. analyzing    
	analyzed
	analysis
	analyses

	25. drafted      
	devised
	determined   
	projected

	(25 x .8 = 20 points)


TOTAL OF THE EXAMINATION: 100 POINTS

You have now come to the end of the examination. If you wish to try for extra credit, you may do the cloze passage below. 
� Peruvian Altiplano is a very extensive plateau in the Andes Mountains.


� A meteoroid is any of the small bodies of rock or metal traveling through space that, upon entering the earth’s atmosphere, are heated to glowing and become meteors. A meteorite  is the remains of a meteoroid that has reached the earth.





� Ejecta is matter ejected, as from an erupting volcano.


� 0 stands for absence of article.


� Crowdsourcing is delegating some responsibilities to the public. 
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