


ENSC 100 Quiz: October 16, 2015
Special Code 0001

This is a closed-book quiz. Calculators may be used.  There is exactly one right answer to each question, which you should indicate on the accompanying bubble sheet.  No marks will be deducted for wrong answers. Remember to enter your name, student number, and special code on the bubblesheet. 

Section I: In this section, you need to get at least 16 questions right to get full marks (16).


1) A model of a fishing vessel is made from the same materials as will be used for the full-sized vessel, but its scale is systematically reduced so that its length is one-sixteenth that of the full-sized vessel. When immersed up to its waterline, the model displaces two tons of salt water. We would expect the full-sized vessel to displace:

i) 32 tons
ii) 512 tons
iii) 8,192 tons
iv) 131,072 tons

2) The first person to publish a way of cracking Caesar’s encryption scheme was Abu Yusuf Al-Kindi. Al-Kindi’s method of solution depended on:

i) Interrogation of captured Roman soldiers
ii) Frequency analysis of the letters in the encrypted message
iii) Use of a clockwork computer to evaluate all possible decryption schemes
iv) A combination of guesswork and deductive reasoning

3) If we want to transmit information over a noisy channel, we can reduce the likelihood that our intended meaning will be corrupted by:

i) Using a digital rather than an analogue signal
ii) Using an analogue rather than a digital signal
iii) Encoding our message using the Vignere cipher
iv) Encoding our message using the Caesar cipher

4) Marconi’s successful transmission of messages across the Atlantic was:

i) Predicted by physicists several decades earlier
ii) Impossible, according to the physicists of the time
iii) Only possible because of the transatlantic telegraph cable
iv) Only possible because of the Echo 1 passively-reflecting satellite

5) The introduction of the steam-powered loom in Eighteenth-Century England led to:

i) Higher wages for weavers
ii) Shorter working hours
iii) Improvements in the health and stature of industrial workers
iv) None of the above

6) According to historian Lewis Mumford, humanity spent its first tens of thousands of years:

i) Developing language and culture
ii) Weaving mats and making clay pots
iii) Building great cities which are now lost
iv) In almost-continual inter-tribal warfare

7) The introduction of gunpowder to the battlefields of Fourteenth-Century Europe:

i) Gave a decisive advantage to the first armies to use it
ii) Was one of the inventions of Leonardo da Vinci
iii) Initially played only a minor role in deciding the outcome of a battle
iv) Was made possible by the invention of steel rifle-barrels

8) The progress made in science and technology in Baghdad under the Caliphs was interrupted in 1258 when Baghdad was sacked by:

i) The Mongols under Hulagu Khan
ii) The Macedonian armies of Alexander the Great
iii) The legions of the Roman Republic
iv) The Coalition of the Willing

9) Mustard gas and phosgene are examples of:

i) Dyeing agents used to colour thread for weaving
ii) Chemical weapons used in World War I
iii) Rocket propellants used for the V2 and the American space program
iv) Chemical fertilizers that have increased crop yields in the Green Revolution

10) Non-dimensional numbers in engineering are useful because:

i) They allow us to draw conclusions about a physical system from a model of that system
ii) They reduce the number of experiments needed to investigate the behavior of a system
iii) They make it easy to communicate with engineers who use a different system of units
iv) All of the above

11) Chernoff faces are:

i) A form of facial disfigurement found among Chernobyl survivors
ii) A way of presenting large amounts of graphical information in a way that takes advantage of the brain’s ability to recognize faces
iii) Stylized faces used by security computers to aid facial recognition
iv) The faces of a twenty-side die used in probability studies

12) If we compare Morse’s telegraph with Bell’s telephone:

i) Both are analogue forms of communication
ii) Both are digital forms of communication
iii) The first is analogue, the second is digital
iv) The first is digital, the second is analogue

13) In the late eighteenth century, the Catalan polymath Don Francisco Salva i Campillo developed a means of communication that depended on:

i) Giving electric shocks to trained servants
ii) Reflecting the sun’s rays from a mirror
iii) Allowing water to run out of a cylinder fitted with a piston bearing a series of possible messages
iv) Using an electromagnet to close a switch in a second electrical circuit

14) Henry Hollerith adapted the punched card to store information about:

i) Complex weaving patterns
ii) the 1890 US population
iii) the control of lathes for making gun barrels
iv) military codes used by Germany during World War II 




15) For the first years of successful operation of the trans-Atlantic telegraph, engineers used the following method:

i) Relay switches at regular intervals along the cable
ii) Using extremely high voltages
iii) Using exceptionally sensitive galvanometers
iv) Sending the same message along two parallel cables

16) One of the first researchers to challenge the authority of Aristotle was:

i) Parmenides (Fifth Century BC)
ii) Abū al-Rayhān Muhammad ibn Ahmad al-Bīrūnī (973-1048)
iii) St Thomas Aquinas (1225-1274)
iv) Francis Bacon (1561-1626)

17) Each of these four methods of sending secret messages was at one time thought to be absolutely unbreakable, but only one of them actually is.  Which one?

i) Caesar’s cipher
ii) The Vignere cipher
iii) The one-time pad
iv) Public-key encryption

18) A messenger arrives at a King’s court with a packet of seeds. When planted, these seeds produce flowers of five different colours. The King looks up these colours in a code-book and interprets them as a message.  This is an example of:

i) steganography
ii) cryptography
iii) cryptogamy
iv) stethoscopy

19) The Zeroth Law of Thermodynamics states that:

i) Once energy has been turned into heat, only a fraction of it can be turned back into other forms of energy
ii) Energy can neither be created nor destroyed
iii) If each of two bodies is in thermal equilibrium with a third, they must be in thermal equilibrium with each other
iv) The entropy of a perfect crystal at absolute zero is zero

20) The creation of the field of Information Science is generally credited to:

i) Alan Turing
ii) Claude Shannon
iii) Norbert Wiener
iv) John von Neumann

21) What method did the Chappe semaphore use to communicate information over long distances in nineteenth-century France?

i) Reflected sunlight
ii) Timed volleys of gunfire
iii) Electric shocks to trained servants
iv) The movement of large mechanical arms mounted on top of towers

22) Friedrich Wilhelm Kasiski published a solution to the Vignere cipher in 1863.  Before this, an example of the cipher had already been cracked by this English inventor:

i) Roger Bacon
ii) Francis Bacon
iii) William Stanley Jevons
iv) Charles Babbage

23) The non-dimensional Froude and Reynolds numbers are based on the principle that, for two geometrically similar systems to display the same behavior, they must also have:

i) Dynamic similarity
ii) Static similarity
iii) Metaphysical similarity
iv) Kinetic similarity

24) The nineteenth-century engineer Osborne Reynolds distinguished two types of fluid flow, one of which typically prevails at low velocities, the other at higher velocities.  These two types of flow are called, respectively:

i) Confluent and divergent
ii) Passive and active
iii) Linear and non-linear
iv) Laminar and turbulent


Section II: In this section you need to get all questions right in order to get full marks (16).	

25) What is the information content of a picture on a four-megapixel computer screen, if each pixel can have any one of 1024 colours?

i)   4 x 1024 x 1,000,000 bits
ii)    2(4 x 1024 x 1,000,000) bits
iii)   log2 (4 x 1024 x 1,000,000) bits
iv)   40,000,000 bits

26) If you XOR the string (000110101) with (010101101), the result is:

i) (010100110)
ii) (010011000)
iii) (101100111)
iv) (101011001)

27) I type a series of English words into a machine that translates them into a length of paper tape with holes punched in it. There are 200 columns on the tape, where each column contains a pattern of up to five holes. What is the maximum possible information content of the tape? 

i)  1,000 bits
ii)  ln2(1,000) bits
iii)  21,000 bits
iv)  200 x ln2(5)

28) We drop a fully-charged battery into a bucket of cold salt water.  The water shorts out the battery and it discharges, warming up the water.  If we consider the system consisting of water plus battery, what change has occurred to the system?

i) Its energy has increased and its entropy has gone down
ii) Its energy has stayed the same and the entropy has gone up
iii) Its energy has gone up and the entropy has stayed the same
iv) Its energy has stayed the same and the entropy has gone down

29) The Carnot efficiency is:

i) An upper bound of the efficiency of all machines
ii) The efficiency that every heat engine must necessarily have
iii) An upper bound on the efficiency of any heat engine
iv) A lower bound on the efficiency of any heat engine


30) An inventor has designed a device in which water falls from a reservoir and turns a turbine, which turns a dynamo.  Some of the power from this dynamo is used to pump the water back into the reservoir. Such a device would be:

i) A perpetual motion machine of the first kind
ii) A perpetual motion machine of the second kind
iii) A perpetual motion machine of the third kind
iv) A practical means of generating electricity 

31) Imagine we have an empty cardboard box, well insulated, so that no heat or electric current can pass through the walls. Which of the following scenarios necessarily violates the First Law of Thermodynamics (also known as the Law of Conservation of Energy)?

i) A bucket of lukewarm water is placed in the box. When the box is opened, a cloud of steam escapes, and there is some ice left in the bottom of the bucket.
ii) A bucket of lukewarm water is placed in the box.  When the box is opened, the bucket is found to be full of ice.
iii) A bucket of boiling water is placed in the box and a lump of ice added. When the box is opened, the bucket is found to be full of luke-warm water.
iv) A bucket of boiling water and a discharged battery are placed in the box.  When the box is opened, the water is cold and the battery is fully charged.

32) Imagine we have an empty cardboard box, well insulated, so that no heat or electric current can pass through the walls. Which of the following scenarios does not necessarily violate the Second Law of Thermodynamics?

i) A bucket of lukewarm water is placed in the box. When the box is opened, a cloud of steam escapes, and there is some ice left in the bottom of the bucket.
ii) A bucket of lukewarm water is placed in the box.  When the box is opened, the bucket is found to be full of ice.
iii) A bucket of boiling water is placed in the box and a lump of ice added. When the box is opened, the bucket is found to be full of luke-warm water.
iv) A bucket of boiling water and a discharged battery are placed in the box.  When the box is opened, the water is cold and the battery is fully charged.

33) The winning number in a lottery is made up of four pairs of digits, for example, 84-97-00-91. Each of the digits is randomly chosen from the set {0, 1,..,9}. If I tell you the number of the winning ticket, how much information have I given you?

i) 100,000,000 bits
ii) Between 26 and 27 bits 
iii) About 4.7 bits
iv) 1026 bits

34) An advanced form of the Chappe semaphore consists of three wooden arms on top of a tower.  Each arm can take one of five positions: `Full Down’, `Half Down’, `Level’, `Half Up’ and `Full Up’.  An observer watches the semaphore through a telescope and notes down three consecutive positions of the three arms. What is the maximum possible information content of what he’s recorded?

i) Slightly less than 15 bits
ii) Slightly less than 7 bits
iii) Slightly less than 21 bits
iv) Slightly more than 125 bits

35) I have two strings of random binary digits (`bits’).  Each of these strings is N bits long and the information content of each string is therefore N.  If I now XOR the strings together, bit by bit, the result will be a single string of length N.  The information content of this string is:

i) N/2
ii) N
iii) 2N
iv) 2N

36) Hexadecimal is a sixteens-based notation for writing numbers.  In hexadecimal, the integers 0 to 9 have their conventional meanings, and the numbers 10, 11, 12, 13, 14 and 15 are represented by the letters A to F.  What is the information content of a string of eight hexadecimal digits, such as F11A23B3?

i) 8
ii) 32
iii) 128
iv) 168

37) An electrically powered heat pump absorbs heat from a heat source at 300 K (room temperature in a warm room), and transfers it to an oven at 900 K.  If the heat pump is operating at the maximum thermodynamically possible efficiency, how much electrical power must it consume in order to supply 1.5 kW of heat to the oven ?

i) 0.5 kW 
ii) 1 kW
iii) 1.5 kW
iv) 2 kW

38) The second law of thermodynamics says that:

i) The energy of an isolated system must be constant 
ii) The entropy of an isolated system cannot increase
iii) The entropy of an isolated system must be constant
iv) The entropy of an isolated system cannot decrease

39) The radius of the Earth is about 6,000 km.  We build a radio transmission tower 2 km high.  If radio waves travel only in straight lines, what is the greatest distance at which we can send messages to a receiver on top of a similar tower?

i)  2 km
ii) 150  km
iii) 300  km
iv) 3,000  km


40) If I am employing the Vigenere cipher to encode the message `WeAttackAtDawn’, and my codeword is `SicSemperTyrannis’, what will be the third letter of my encoded message?

i) W
ii) X
iii) Y
iv) Z

[bookmark: _GoBack]All the answers to Question 40 are wrong – the correct answer is “C” – so everyone gets a bonus point.
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