Exercise 1. Read the text, translate it into Ukrainian and answer the following questions:





1. What does this text deal with?


2. What is Quantum mechanics? 


3. Who first coined the term Quantum mechanics”?


4. What do you know about Quantum theory?


5. What practical applications does Quantum mechanics have?








Text: Quantum mechanics





	Quantum mechanics, also known as quantum physics or quantum theory, is a fundamental branch of physics with wide applications in both experimental and theoretical physics. QM provides a mathematical description of the dual particle-like and wave-like behavior and interactions of energy and matter on the scale of atoms and subatomic particles/waves. QM also forms the basis for the contemporary understanding of how very large objects such as stars and galaxies, and cosmological events such as the Big Bang, can be analyzed and explained. Quantum theory generalizes all classical theories, including mechanics and electromagnetism, except general relativity, and provides accurate descriptions for many previously unexplained phenomena such as black body radiation and stable electron orbits. QM is the foundation of several related disciplines including nanotechnology, condensed matter physics, quantum chemistry, structural biology, particle physics, and electronics.


	The term Quantum mechanicswas first coined by Max Born in 1924. The acceptance by the general physics community of quantum mechanics is due to its accurate prediction of the physical behaviour of systems, including systems where Newtonian mechanics fails. Even general relativity is limited in ways quantum mechanics is not for describing systems at the atomic scale or smaller, at very low or very high energies, or at the lowest temperatures. Through a century of experimentation and applied science, quantum mechanical theory has proven to be very successful and practical.


	Quantum mechanics had enormous success in explaining many of the features of our world. The individual behaviour of the subatomic particles that make up all forms of matter - electrons, protons, photons and others - can often only be satisfactorily described using quantum mechanics. Quantum mechanics has strongly influenced string theory, a candidate for a theory of everything and multiverse hypothesis.


	Quantum mechanics is important for understanding how individual atoms combine covalently to form chemicals or molecules. Quantum mechanics can provide quantitative insight into ionic and covalent bonding processes by explicitly showing which molecules are energetically favorable to which others, and by approximately how much. Most of the calculations performed in computational chemistry rely on quantum mechanic.


	Much of modern technology operates at a scale where quantum effects are significant. Examples include the laser, the transistor (and thus the microchip), the electron microscope, and magnetic resonance imaging. The study of semiconductors led to the invention of the diode and the transistor, which are indispensable for modern electronics. 


	Researchers are currently seeking robust methods of directly manipulating quantum states. Efforts are being made to develop quantum cryptography, which will allow guaranteed secure transmission of information. A more distant goal is the development of quantum computers, which are expected to perform certain computational tasks exponentially faster than classical computers.





	Another active research topic is quantum teleportation, which deals with techniques to transmit quantum information over arbitrary distances.


 	Quantum tunneling is vital in many devices, even in the simple light switch, as otherwise the electrons in the electric current could not penetrate the potential barrier made up of a layer of oxide. Flash memory chips found in USB drives use quantum tunneling to erase their memory cells. 


	Quantum mechanics primarily applies to the atomic regimes of matter and energy, but some systems exhibit quantum mechanical effects on a large scale; superfluidity (the frictionless flow of a liquid at temperatures near absolute zero) is one well-known example. Even so, classical physics often can be a good approximation to results otherwise obtained by quantum physics, typically in circumstances with large numbers of particles or large quantum numbers. (However, some open questions remain in the field of quantum chaos).








Vocabulary notes:





to coin to invent a new word or expression, especially one that many people start to use; The word 'aromatherapy' was coined in the 1920s.





acceptance approval; This type of management style gained acceptance in the 1980s.





satisfactorily - something that is satisfactory seems good enough for you, or good enough for a particular situation or purpose; The question has not been satisfactorily answered.





explicitly - expressed in a way that is very clear and direct; He explained it explicitly to us.





to operate - to use and control a machine or equipment; Clive was experienced in operating the computers.








Word combinations to be remembered:





coin slot отвір для опускання монет


to pay a man back in his own coin віддячувати тією ж монетою


to coin it in заробляти багато грошей


to toss up a coin - вирішувати парі підкідуючи монету


to meet with universal acceptance зустріти привітно


blind acceptance of dogma сліпе дотримання догми 


letter of acceptance лист з висловленням згоди


theory that is steadily gaining acceptance теория, яка неухильно завойовує визнання 


to find market acceptance отримати визнання ринку (про нові товари)


explicitly solvable явно вирішуваний








Speaking/Writing





Exercise 2. Give English equivalents to:





сучасне розуміння; узагальнювати всі класичні теорії; забезпечувати точний опис; фізика елементарних частинок; прикладна наука; теорія струн; гіпотеза про існування паралельного всесвіту; тунелювання; бути важливим для сучасної електроніки; надплинність.











Exercise 3. Look through the text and fill in the blanks with the proper information.





1. Quantum mechanics is a fundamental branch of physics with wide applications in ...


2. Quantum theory generalizes all classical theories, including mechanics and electromagnetism, ...


3. Quantum theory provides accurate descriptions for many previously unexplained phenomena such as …


4. QM is the foundation of several related disciplines including nanotechnology, …


5. The term Quantum mechanicswas first coined by …


6. Through a century of experimentation and applied science, quantum mechanical theory has proven to be...


7. Much of modern technology operates at a scale where …


8. Researchers are currently seeking robust methods of directly manipulating …


9. Efforts are being made to develop quantum cryptography, which will allow …


10. Another active research topic is quantum teleportation, which deals with techniques to transmit   quantum information ...








Exercise 4. Translate the following sentences into English.





1. Квантова механіка фундаментальна фізична теорія, що в описі мікроскопічних об'єктів розширює, уточнює і поєднує результати класичної механіки і класичної електродинаміки.


2. Ця теорія є базою для багатьох напрямів фізики та хімії, включаючи фізику твердого тіла, квантову хімію, та фізику елементарних частинок.


3. Розвиток класичної механіки призвів до значних успіхів у розумінні навколишнього світу, однак вона має свої обмеження. 


4. Квантова механіка дає точніші і більш правдиві результати для багатьох явищ. 


5. Це стосується як явищ мікроскопічного масштабу (тут класична механіка не здатна пояснити навіть існування стабільного атома), так і деяких макроскопічних явищ, таких як надпровідність, надплинність чи випромінювання абсолютно чорного тіла.


6. Впродовж століття існування квантової механіки її передбачення ніколи не були заперечені експериментом.


7. Квантова механіка пояснює принаймні три типи явищ, якиx класична механіка та класична електродинаміка не може описати: квантування деяких фізичних величин; корпускулярно-хвильового дуалізму; існування змішаних квантових станів.


8. Фундамент квантової механіки закладений в перший половині 20 століття Максом Планком, Альбертом Ейнштейном, Вернером Гейзенбергом, Ервіном Шредінгером, Максом Борном, Полем Діраком, Річардом Фейнманом та іншими. 








Exercise 5. Are the statements true or false?





1. Quantum is a packet of energy according to the quantum theory, the amount of energy released or absorbed in a physical process.


2. The quantum of electromagnetic radiation is known as a phonon.


3. Quantum theory is a theory based on the idea that the energy of a system can change continuously and not only in discrete amounts known as quanta.


4. Plank was the first who introduced the concept of quantum theory in order to explain the so-called ultraviolet catastrophe.














5. Quantum mechanics is a earlier development of the the Quantum theory.


6. Quantum statistics is a statistical description of a system of particles that obeys the rules of classical mechanics rather than quantum mechanics.


7. Quantum number is any of the several numbers which together characterize the state of an atomic or molecular system.


8. Quantum optics is based on the concept that light is emitted from a source in the form of continuous packets of waves called quanta or photons,which individually act like particles but which in large numbers can act like waves.


9. The continuous absorption or emission of energy which accompanies a quantum jump a change in a system from one quantum state to another.


10. Quantum electronics is the application of quantum mechanics to the investigation of microwave power generation in solid crystals.








Exercise 6. Choose the correct word and fill in the blanks.





(to) accept(ed)	 acceptance	acceptable





1. He wrote a letter of --- to the university.


2. A spokesman claimed, "Our methods are far more advanced and more--- than ICI's."


3. Students who achieve an --- standard will progress to degree studies.


4. Since the Congress of Vienna, a general diplomatic system had provided the --- channels of international relations.


5. --- by their peer group is important to most youngsters.





(to)operate	operation	operative





6. The --- of the pump is very simple.


7. Do you know how to --- the air conditioning?


8. Nothing can be more gentle and safe than the --- of this remedy. 


9. My car was still in an --- condition. 


10. I really had no --- motives for doing it. 








Exercise 7. Translate the following sentences into Ukrainian.





1. Let's toss a coin to see who goes first.


2. Making the rules is only part of it. How the rules are carried out is the other side of the coin.


3. Realism signifies a love, or at least an acceptance, of diversity.


4. Students often have a good idea of what scores they need on college-entrance exams to earn acceptance letters and scholarships.


5. Yet Einstein never accepted quantum mechanics because of its element of chance and uncertainty.


6. Lynne got satisfactory grades and was offered a place at university.


7. He made the rules without being explicit about them.


8. I don't quite understand -- could you be a bit more explicit?


9. The whole tax system is now operating more efficiently.


10. Most people just can't operate in noisy, crowded conditions. 














Exercise 8. Recast the following sentences using verb to fail + Infinitive





Model: He didn't complete his work in time.


	He failed to complete his work in time.





1. They didn't convince each other.


2. The experiment does not tell us anything about the properties of plasma.


3. I do not understand your point of view.


4. Newton's corpuscular theory could not explain the interference of light.


5. The tests performed did not detect the presence of radiation.


6. The astronomers did not exactly predict the eclipse of the sun.


7. He did not observe the effect of scattering. 


8. The hypothesis does not account for the data obtained.


9. He did not achieve the desired end in his research.


10. I do not understand his explanation.








Listening





Exercise 9. Listen to the passage (or read it) and answer some questions about it.





1. Where can the students find the information about registering for classes?


2. What is a new policy? 


3. What is the student going to do?





1- You are going to take some classes in the Humanity's department next semester, aren't you, Paul?


2- I'm taking two of them.


1- I think you are going to sign up for the same two I'm taking.


2- Yeah, we both have the same two classes to take.


1- Have you gotten a signature yet?


2- A signature? Whose signature do I have to get? 


1- You have to get your advisor signature so that you can register for the two Humanities courses  you want to take.


2- Since when? I've never had to get a signature from my advisor to register for classes.


1- There's a new policy. I saw a notice on the door of the Humanity's department office.


2- I haven't seen any notice. I'll have to go check it out. But it says that every student has to get an advisor's signature to register to any class. I guess I'll have to go to see my advisor.


1- Me too.











