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TEXTO 1  
 

THE DIGITAL AGE 

In the spring of 1942, as World War II was raging, the U.S. National Defense Research Committee 

convened a meeting of scientists and engineers to consider devices to aim and fire anti-aircraft guns. 

The Blitzkrieg, a brilliant military tactic based on rapid attacks by German dive bombers, made the 

matter urgent. The committee examined a number of designs, which they noticed fell into two broad 

categories. One directed antiaircraft fire by constructing a mechanical or electrical analog of the 

mathematical equations of fire control, for example, by machining a camshaft whose profile followed 

an equation of motion. The other solved the equations numerically— as with an ordinary calculating 

machine, only with fast electrical pulses instead of mechanical counters.  

One member of the committee, Bell Telephone Laboratories mathematician George Stibitz, felt that the 

term “pulse” was not quite right. He suggested another term that he felt was more descriptive: 

“digital”. The word referred to the method of counting on one’s fingers, or digits. It has since become 

the adjective that defines social, economic, and political life in the twenty-first century. 

It took more than just the coining of a term to create the digital age, but that age does have its origins 

in secret projects initiated or conducted during World War II. Most histories of computing, which 

purport to cover the full range of the topic, do not explain how such an invention, intended as a high-

speed replacement for calculators during the war, could have led to such a far-reaching social impact. 

Nor do those wartime developments, as significant as they were, explain the adoption of digital 

techniques for communications. That took place not during World War II but two decades later, when 

an agency of the U.S. Defense Department initiated a program to interconnect defense computers 

across the United States. That combination of computing and communications unleashed a flood of 

social change, in the midst of which we currently live. 

Telecommunications, like computing, has a long and well-documented history, beginning with the 

Morse and Wheatstone electric telegraphs of the mid-nineteenth century, followed by the invention 

and spread of the telephone by Alexander Graham Bell, Elisha Gray, Thomas Edison, and others later 

that century. What was different about the 1960s computer networks? Nearly every social and 

business phenomenon we associate with the Internet was anticipated by similar uses of the telegraph 

a century earlier. The telegraph, combined with the undersea cable, did transform society, yet the 

transformation effected by the more recent application of a digital paradigm seems to be many times 

greater. 

It is dangerous to apply modern terms to events of the past, but one may violate this rule briefly to 

note that the electric telegraph, as refined by Samuel Morse in the 1840s, was a proto “digital” device. 
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It used pulses, not continuous current, and it employed a code that allowed it to send messages rapidly 

and accurately over long distances with a minimum number of wires or apparatus. Typesetters had 

long known that certain letters (e.g., e, t, a) were used more frequently than others, and on that basis 

the codes chosen for those letters were shorter than the others. A century later mathematicians placed 

this ad hoc understanding of telecommunications on a theoretical basis. What came to be called 

information theory emerged at the same time as, and independent of, the first digital computers in the 

1930s and 1940s. Binary (base-2) arithmetic, bits, and bytes (8-bit coded characters) are familiar at 

least in name to modern users of digital devices. The roots of that theory are less well known, but 

those roots made the modern digital age possible. 

FONTE: Adaptado de: P. Ceruzzi. Computing: A Concise History. Cambridge: The MIT Press, 2012, p. 1-3. 

 

TEXTO 2  
 

WHAT TERMITES CAN TEACH US ABOUT COOLING OUR BUILDINGS 

In the capital of Zimbabwe, a building called Eastgate Centre holds nearly 350,000 square-feet of office 

space and shops. It uses 90 percent less energy than a similar sized building next door. What’s 

Eastgate Centre’s secret? Termites. In the 1990s, Mick Pearce, the building’s architect, took his 

inspiration from mounds built by fungus-farming termites he saw on a nature show. The insects 

created their own air conditioning systems that circulated hot and cool air between the mound and the 

outside. 

As architects and builders seek new and improved ways to cool buildings without using more energy 

in a warming world, a study of another type of termite mound suggests that Mr. Pearce won’t be the 

last human to take design tips from these cockroach cousins. “We think humans are the best designers, 

but this is not really true,” said Kamaljit Singh, an engineer at Imperial College London and an author 

on the study, published Friday in the journal Science Advances. “We can learn from small animals.” 

Dr. Singh and his colleagues used high-resolution scanning technology and computer and physical 

simulations to examine the microscopic structure of the external walls of African termite nests. In 

slabs that look solid to the naked eye, the team found a network of tiny, interconnected pores. Through 

principles of basic physics, these pores regulate ventilation, humidity and possibly temperature, 

within the mound and nest. These natural structures may offer inspiration for engineers and builders, 

emphasizing how comfort can be achieved through structure alone. 

There are around 2,600 species of termites, and only about two dozen infest and destroy buildings. 

Many more are highly social builders aiming to protect their queens and ensure the survival of their 

colonies. Carbon dioxide must exit so they don’t suffocate in their underground nests, and oxygen must 
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enter. The mounds termites build above nests are the lungs that make this breathing possible. But 

there are different types of mounds. Termites that farm fungus build structures with chimneys and 

openings that work like windows. The structures of non-farming termites, like the ones the 

researchers collected in Senegal and Guinea, have no apparent openings. To the naked eye, “everything 

looks blocked,” said Dr. Singh. 

But the pores are there, because the mounds are made from stacking pellets of sand mixed with spit 

and soil. Small spaces form inside these pellets and larger spaces, between them. Previous work with 

CT scans showed the small pores in the outer walls of these nests. With micro-CT scanners, the team 

saw deeper inside, with greater resolution and revealed the connections between smaller pores and 

bigger ones. That this microstructure was practically the same regardless of whether it was built of 

sand in dry Senegal or clay in wet Guinea suggested structure, not material, might be the key to 

ventilation. 

When the team mimicked strong winds in simulations, structures without the larger pores couldn’t 

breathe as well and accumulated more carbon dioxide. The researchers also drenched mound walls in 

water to mimic heavy rain. The big-pore-small-pore structure dried out faster. Scott Turner, a 

physiologist who was not involved in the study said Dr. Singh’s research revealed how these pores 

help manage gas flow and drainage. “If you look at the physics of gas exchange in the lung, it’s very 

much the same way as the termite mound is organized,” said Dr. Turner. 

Stirring from wind, much like a muscle contraction, allows gases to mix and reach important places 

like a termite nest or human blood. “If you think about what the mound is,” he said, “it’s literally an 

organ in physiology that’s constructed out of dirt by a bunch of little termites.” The team also thinks 

the pores may help regulate temperature. But Dr. Turner says in other nests soil does this; more 

research is needed. 

It’s also unclear how the termites work together to build these structures. They could coordinate 

actions through synergy, a kind of indirect communication system where the termites respond to 

chemical traces left behind by others, said Guy Theraulaz, a French biologist who also worked on the 

study. It’s believed that a pheromone, or chemical signal in the spit on the pellets tells the blind 

termites when to build. 

FONTE: Adaptado de: J. Klein. What Termites Can Teach Us About Cooling Our Buildings.   Disponível em: 
https://www.nytimes.com/2019/03/26/science/termite-nest-ventilation.html. Acesso em 13 abr 2019. 

 

 

 

https://www.nytimes.com/2019/03/26/science/termite-nest-ventilation.html
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QUESTÕES 
 
As questões de 1 a 5 referem-se ao TEXTO 1: 
 
1) Os dois tipos de aparatos criados pelos americanos durante a Segunda Guerra a fim de 

combater os bombardeios alemães 

(A) fizeram uso de tecnologia advinda de outros países. 

(B) não lograram êxito em derrotar os aviões alemães. 

(C) requeriam o uso de táticas militares de ataque semelhantes às do Blitzkrieg alemão. 

(D) se diferenciavam por utilizar mecanismos diversos para lidar com equações. 

 

2) Segundo as informações contidas no texto, qual é a história do termo “digital”? 

 

3) O Departamento de Defesa americano inovou no uso da computação ao 

(A) aprimorar os aparatos criados na década de 40, durante a Segunda Guerra. 

(B) conciliar recursos da computação com recursos da comunicação. 

(C) substituir o telégrafo por aparelhos mais modernos.  

(D) utilizar a internet pela primeira vez na comunicação de longa distância. 

 

4) Por que o autor considera o telégrafo elétrico como um precursor dos dispositivos digitais? 

 

5)  Analise as afirmativas abaixo e assinale a seguir. 

I. As duas ocorrências de “which”, destacadas no 1º e 3º parágrafos, referem-se a “computing”. 

II. As duas ocorrências de “one”, destacadas no 2º e 6º parágrafos, referem-se a um sujeito não 

identificado. 

III. “Nor”, destacado no 4º parágrafo, pode ser substituído por “not only”, sem prejuízo de significado 

ao parágrafo. 

IV. “yet”, destacado no 5º parágrafo, pode ser substituído por “but” sem prejuízo de significado ao 

parágrafo. 

 

(A) Apenas I e III estão corretas.   

(B) Apenas II e IV estão corretas.    

(C) Apenas II, III e IV estão corretas. 

(D) I, II, III e IV estão corretas. 

 

 

 

 

 

 

 



INGLÊS - Ciências Exatas e da Terra, Engenharias  EDITAL 01/2019- JUN 

5 
 

As questões de 6 a 10 referem-se ao TEXTO 2: 
 

6) O que faz com que o Eastgate Centre chame a atenção é 

(A) a grande economia de energia. 

(B) a intensa presença de cupins. 

(C) o tamanho de seus escritórios e lojas.  

(D) o uso exagerado de aparelhos de ar-condicionado. 

 

7) Quais experiências mencionadas no texto levaram o Dr. Kamaljit Singh a publicar o estudo 

“We can learn from small animals”? 

 

8) As termiteiras (“termite mounds”) são comparadas a pulmões porque 

(A) nelas habitam fungos similares àqueles encontrados nos pulmões. 

(B) os poros existentes em ambos possibilitam a manutenção da temperatura. 

(C) seu sistema de troca de gases se assemelha ao dos pulmões. 

(D) seu formato é semelhante ao dos pulmões. 

 

9) Como se comprova a afirmação constante no 5º parágrafo de que “... structure, not material, 

might be the key to ventilation”? 

 

10) Analise as afirmativas abaixo e assinale a seguir. 

I. O número de espécies lesivas de cupins é maior que o número de espécies inofensivas. 

II. Os cupins utilizam matérias-primas idênticas para a construção de termiteiras em toda a África. 

III. O Dr. Turner provou que os resultados da pesquisa do Dr. Singh estavam equivocados. 

IV. Os cupins recebem ordens de sua rainha para construírem juntos as termiteiras. 

 

(A) Apenas I e IV estão INCORRETAS.   

(B) Apenas II e III estão INCORRETAS.    

(C) Apenas I, III e IV estão INCORRETAS. 

(D) I, II, III e IV estão INCORRETAS. 
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RASCUNHO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


