
17_10 THINKING CAP ANSWERS 

PRIZE PUZZLE 

Puzzle 1. Homebrew encryption 

The ciphertext consists in groups of 8 binary digits, or bytes, and the plaintext is presumably 

characters (English letters) or perhaps alphanumeric (letters and numbers). This suggests that the 

ASCII standard may have been employed. However, letters in ASCII run from 01000001 (capital A) up 

to 01111010 (lower case z), and the bytes in the ciphertext all strat with 1 so seem too high.  

The crucial step is to see that the bits are flipped, that is, each 0 is replaced by 1, and each 1 by 0. 

Equivalently, an XOR (exclusive or) operation has been carried out with a key of 11111111. Both 

procedures result in: 

 

01000100 01101111 01110111 01101110 

00100000 01110111 01101001 01110100 

01101000 00100000 01000100 01101111 

01101110 01100001 01101100 01100100 

00100000 01000010 01110101 01110010 

01110000 00100001 

  

 

Looking up an ASCII table reveals the plaintext: 

 

D  o  w  n 

SPACE w  i  t 

h  SPACE D  o 

n  a  l  d 

SPACE B  u  r 

p  ! 

 

 



Puzzle 2. Eye in the sky 

 

The distance is the Earth’s radius, or about 6371 km. 

 

 

 

 

 

 

 

 

 

 

Represent the Earth as a circle, and project a line from its centre C through the circumference at 

point D and out to the satellite S. Draw an equilateral triangle with corners C, D and another point of 

the circumference, E.  Drop a line from the apex of the triangle to be perpendicular to DC, bisecting 

it at B. The length of each side of the triangle is the radius of the Earth.  

 

Compare the triangle CSE to the triangle CEB. They are similar, therefore: 

 

CS/CE = CE/CB 

We know that CE is the radius of the Earth r and CB is half the radius, so the above simplifies to: 

CS / r  =  r / (r/2) 

r^2 = CS (r/2) 

where ^2 means squared 

CS = 2r 

Or, the distance between the centre of the Earth and the satellite is 2 times the radius. Therefore 

the distance from the surface of the Earth to the satellite is one radius. 

 

E 
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Puzzle 3. Waiting for a knock on the door 

Surprise is a psychological state and we ought to be suspicious of an argument that appears logical 

yet relies so heavily on predictions about psychology. However let us allow this: if Thursday evening 

is reached with no visit, and there must be a visit, then we accept Schmidt’s claim that a Friday visit 

would, in those circumstances, no longer be a surprise. (However, we do not accept that means the 

visit would not happen – see below). 

Schmidt then claims that at the end of Wednesday (with no visit yet), two days – both Thursday and 

Friday – must be ruled out. This is less plausible. Friday was only ruled out in the different situation 

where Thursday ended with no visit. Although the two hypothetical situations are consistent, they 

are not the same. Schmidt’s rational reaction at the end of Wednesday (with no visit yet) is merely 

that the visit will occur either on Thursday or on Friday. As at the end of Wednesday the probabilities 

are already high (0.5 for Thursday and 0.5 for Friday), the surprise will not be as great as a day 

earlier, when the probabilities were 0.333 for Wednesday, 0.333 for Thursday and 0.333 for Friday. 

At the end of Monday the probabilities were 0.25 for Tuesday, 0.25 for Wednesday, 0.25 for 

Thursday and 0.25 for Friday, so the uncertainty, and hence the surprise, would be greater. Before 

the week starts the probabilities are just 0.20 for each day, and so the surprise would be greatest. 

Surprise is not an absolute, but has degrees.  

And what if, after all, the visit occurred on Friday? Then perhaps the official lied about its being a 

surprise. Or perhaps the official merely meant that before the week started it would be a surprise, 

allowing that by the end of Thursday it would no longer be. Or if the argument is defined so that on 

Thursday evening, no visit having occurred, a Friday visit is both certain and a surprise, then the 

officials’ statements are found, in those circumstances, to be self-contradictory. Their self-

contradictory nature would not have been exposed if the visit had been earlier in the week.  

This puzzle is a variant on the ‘unexpected hanging paradox’. Opinions about it differ, some 

maintaining that the argument by Schmidt is fallacious, others holding that there is a deep 

philosophical paradox. 

 

True or False 

True. A law of 1659 punished the celebration of Christmas with a five shilling fine. The Puritans 

passed a similar law in England in 1647. 


