Three Puzzles with solutions
1. Truth or lie
After a local Post Office burglary, five suspects were being interviewed. Below is a summary of their statements.
Police know that each of them told the truth in one of the statements and lied in the other.
From this information can you tell who committed the crime?
    Brian said:
       It wasn't Charles
       It was Alan
    Derek said:
       It was Charles
       It wasn't Alan
    Charles said:
       It was Brian
       It wasn't Eric
    Alan said:
       It was Eric
       It wasn't Brian
    Eric said:
       It was Derek
       It was Alan
Hint: Remember that each person told exactly one truth and exactly one lie.
Answer: Derek was the culprit. How do we know this?

Looking at Brian's statement if it was Charles, then Brian was lying in his first statement, which makes the second statement true. Which would mean that it was both Charles and Alan. So it can't be Charles.

Which means Derek was lying in his first statement, which makes the second statement true. Therefore it can't be Alan.

So Eric's second statement must be false, meaning his first statement was true, therefore it was Derek.

2. Bathtub puzzle
My bathtub has two taps and a plug hole. The cold tap on its own fills the bathtub in 12 minutes, the hot one in 8 minutes. The plug hole can drain the bathtub in 24 minutes with the taps off. How long will the bathtub take to fill if I leave both taps on with the plug left out?
Answer: The key to the answer is to try and see how many bathtubs can be filled in some number of hours that can be divided by 8, 12, and 24. Let us try 2 hours or 120 minutes.

In 2 hours, the cold tap could fill 120/12=10 bathtubs, the hot tap could fill 120/8=15 bathtubs and the plug could drain 120/24=5 bathtubs.  So in 2 hours or 120 minutes, we have 10 + 15 - 5 bathtubs full = 20 bathtubs. Therefore each bathtub would take 120/20 = 6 minutes to fill.

3. Rope puzzle
Jaya was asked to cut a 99 foot rope into three smaller, equal length ropes.  However, as usual, she couldn't find her measuring tape so she guessed! When she finally did find his tape, she discovered that:
A) the second piece of rope was twice as long as the first piece, minus
35 feet (i.e. 2 x first, - 35).
B) the third piece of rope was half the length of the first, plus 15 feet (i.e. 0.5 x first, + 15).
How long were each of the pieces of rope?
Answer: This question can be solved easily using algebra. If we call the length of the first rope A, we have:

    Rope 1 = A

    Rope 2 = 2 x A - 35

    Rope 3 = 0.5 x A + 15

The three ropes add to 99 feet, so:

    99 = Rope 1 + Rope 2 + Rope 3,

    99 = A + (2 x A - 35) + 0.5 x A + 15,

    99 = 3.5 x A - 20.

Adding 20 to both sides we have: 119 = 3.5 x A, so A = 119 / 3.5 = 34 feet.

So the answer is, Rope 1 is 34 feet long, Rope 2 is 2 x 34 - 35 = 68 - 35 = 33 feet long, and Rope 3 = 0.5 x A + 15 = 0.5 x 34 + 15 = 17 + 15 = 32 feet long. Just to check: Rope 1 + Rope 2 + Rope 3 = 34 + 33 + 32 = 99 feet.
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