
19_01 THINKING CAP ANSWERS 

Puzzle 1. [PRIZE PUZZLE] A mosaic of triangles 

6,561 black tiles are needed. 58,975 white tiles are needed.  

We are told that the length of any outside edge of the finished triangular mosaic is 512 inches, and 

that each triangular tile has an edge of 2 inches, so in "tile edge units", the length of the floor edge is 

512/2 = 256 units. 

256 = 2^8 (where ^ means to the power of), so 8 iterations of the pattern building are needed, if we 

label the first three iterations shown by the mason as 0, 1 and 2. (Using the mason’s scheme of I, II, II 

this would take him to stage IX.) 

 

The number of black tiles needed is 3^8 = 6,561 

The number of total tiles needed is 256^2 = 65,536 

The number of white tiles needed is 65,536 - 6,561 = 58,975 

 

The pattern formed is known as a Sierpinski triangle, and it can be found in medieval floor mosaics in 

churches in Rome, though usually of a smaller number of iterations than here. The Sierpinski 

triangle’s mathematical, as opposed to decorative, properties are not known to have been 

developed in medieval times, but were during the blossoming of fractal geometry in the twentieth 

century. 

 

Puzzle 2. APR trouble 

APR = 26.8% 

 

1.02^12 = 1.268 

where ^ means to the power of 

 

Puzzle 3. Guess my number 

A maximum of seven questions are needed (though she may find it in less). 

This is because 2 to the power of 7 is 128, which is larger than 120. 

 



She seeks the answer by repeatedly splitting the remaining possible numbers into halves, for 

example: 

 

Question 1: Is the number greater than 60? 

If No: 

Question 2: Is the number greater than 30? 

If No: 

Question 3: Is the number greater than 15? 

If No: 

(Now there is an odd number to divide, so she can choose 7 or 8) 

Question 4: Is the number greater than 7? 

If Yes: 

Question 5: Is the number greater than 11? 

If No: 

Question 6: Is the number greater than 9? 

If Yes: 

Question 7: Is the number 10? 

If No: the number is 11. 

 

Puzzle 4. True or False? 

False. A spinning ball travelling through air experiences a sideways force, known as the Magnus 

effect, due to pressure differences generated on each side of the ball. Many balls in sports have 

curved trajectories when hit or kicked with spin.  

 


