Answers to last issue's Brain Teasers

1. A box contains 3 identical pairs of black socks, 4 identical pairs of white socks and 5 identical pairs of blue socks. If you close your eyes and pull out socks from the box, what is the smallest number of socks that you need to pull out to ensure that you have at least one matching pair?

Ans: There are black, white and blue socks in the box. If we are lucky, the second sock we draw might be the same colour as the first, giving us a matching pair. In the worst case, we could pull out three socks and find that they are all of different colour. Even then, the fourth must be of the same colour as one of the previous three, giving us a matching pair. So 4 is the smallest number to ensure a matching pair.

The number of pairs of any colour in the box is quite irrelevant, as long as it is non-zero. 

2. In how many distinct ways can you rearrange the letters in the word BANANA?

Ans: We have one B, two N’s and three A’s. Think of filling 6 cells, one letter in each cell. If we considered the N’s and A’s to be distinct, we could write the word as BA1N1A2N2A3. Then we would get 6! (the factorial of 6) ways of rearranging the letters.

If you don't understand factorials, here is an example with three cells. You have to fill three objects (they need not be B or N or A) into these three cells in all possible ways. Call the objects 1, 2, 3. One way of filling them in the cells is in the order 123. You can enumerate that there are 6 ways in all: 123, 132; 213, 231; 312, 321.

(You can understand this in the following way: there are three independent ways of filling the first cell (with the object 1 or 2 or 3). Once you have filled the first cell, there are two objects left and so there are two different ways of filling the next cell. Once you have filled the first two cells, there is only one object left and there is thus only one way of filling the last cell, namely, with the left-over object. Since each of these are independently filled, the total ways of filling all three cells is three times two times one = 3x2x1=6. This is also known as the factorial of 3: 3!=3x2x1=6. The factorial of 6 is 6!=6x5x4x3x2x1, etc.)

Similarly, 6 distinct objects can be rearranged in 6! ways. Now the objects 1, 2, 3 are all distinct while there are 2 identical N's and 3 A's in banana. So while counting 6! ways, we would have counted 3!=6 ways of arranging the A’s, which was all really only one, namely AAA. Similarly, we would have counted NN in 2!=2 different ways as N1N2 and N2N1.  We have therefore overcounted this and have to remove this excess. Thus, the total number of ways of rearranging the letters in BANANA is 6! / (2! x 3!) = 6!/(2x6)=60.

3. Three boxes are presented to you. At most one of them contains some gold. Each box has printed on it a clue about its contents. The clues are:

Box 1: The gold is not here.

Box 2: The gold is not here.

Box 3: The gold is in Box 2.

Only one clue is true; the other two are false. Which box has the gold?

Ans:  If the third clue is true, then the second clue also must be true, which is not possible since only one can be. 

If the first clue is true, then the second must be much false which in turn makes the third clue true; but we have already seen that this is impossible.

Therefore, only the second clue is true. So take the gold from Box 1.

