Brain Teasers

1. Covent Garden Puzzle: Mrs. Smith and Mrs. Jones had equal number of apples but Mrs. Jones had larger fruits and was selling hers at the rate of two for a penny, while Mrs. Smith sold three of hers for a penny. Mrs. Smith was for some reason called away and asked Mrs. Jones to dispose of her stock.

Mrs. Jones mixed them together and sold them of at the rate of five apples for two pence. All were sold but when they came to divide the proceeds they found that they were seven pence short of what they should have got if they had sold them at the original price.

Supposing that they divided the money equally, each taking one-half, the problem is to tell just how much money Mrs. Jones lost by the unfortunate partnership?
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Ans: The mixed apples were sold off at the rate of five apples for two pence with none remaining.  So they must have had a multiple of five i.e. 5, 10, 15, 20, 25, 30, etc., apples.

There must have been an even number of apples, otherwise they could not divide up their shares. Suppose there were 10 apples. Then the 5 apples of each could not have been sold at either two a penny or three a penny, without leaving a remainder (or a fraction of a penny). With 20 apples total, Mrs Jones could get 5 pence for her 10 apples, but Mrs Smith has to sell in threes and she would have an apple left over. If you keep going through the numbers you will see that the minimum number of apples they could have together is 60; so that 30 would have been of Mrs. Smith's that would fetch her 10 (an integer) pence and the other 30 of Mrs. Jones's that would fetch her 15 (also an integer) pence.

When sold separately it would fetch them 10+15=25 pence altogether. But when sold together it would fetch them 60X2/5=24 pence i.e. a loss of one (25-24)=1 pence.

Since they lost 7 pence altogether, they must have had had altogether seven times this number of apples, i.e., 7X60=420 apples. This fetched them only 420X2/5=168 pence so they shared 84 pence each.

But Mrs. Jones could have sold her 420/2=210 apples for 210/2=105 pence so she "lost" (105-84)=21 pence. But without working Mrs. Smith earned 14 extra pence! Not very fair!  (Perhaps Mrs. Johns was not very good at math)!

Note that this puzzle can easily be solved algebraically:

Suppose each lady has w apples. They lost 7 pence altogether. Then this loss can be written as w/2 + w/3 - 2(2w/5) = 7. Multiplying throughout by 30, 15w + 10w - 24w = 210. Solving, we have w = 210.

2. Look at the set of three squares in the figure. The angles A, B and C

are marked. Can you show that the sum of angles B and C equals A

(C=A+B)? (Not A=B+C; note error in original question).

Ans: The simplest way to do this is to actually calculate the angles using trigonometry. That is, tan (angle) of a right angled triangle equals the length of the opposite side divided by hypotenuse. Since the angle C corresponds to a single square, it must be 45^o; tan C = 1/1 = 1 or C = 45^o. 

Now tan B = 1/2 or B = 26.565^o (using a calculator) and tan A = 1/3 or A = 18.435. Clearly, A+B=C, at least to three decimal places.

To convince yourself that this is exactly true, you can generalise this result by using the formula

tan(A+B) = (tan A+tan B)/(1-tan A X tan B) so that

tan(A+B)= (1/3+1/2)/(1- 1/3X1/2) = 1 = tan C so A+B=C.

