
    Assessment 2 Problems
Each student must select one problem from the following list and submit a solution to Canvas by the due date.
1. The Price is Right

“The Price is Right” is a game played by two contestants.  The compère knows the correct price, of course, and asks the competitors to take turns guessing, until one is correct. After each guess the compère tells the contestants whether the correct price is higher or lower. 
Suppose you were playing this game, and you and your opponent had been told that the correct price was a whole dollar amount of at least $10 and less than $100, but that neither of you had any clue beyond that. Assuming that you will have first guess, what would be your strategy to win the game, and what is your chance of winning? 
State any assumptions about your opponent’s strategy.

2. Divisibility rules, ok?

The game below is for two players. The two players agree first on a divisor.
	
	
	
	
	
	


To start playing, player A chooses any digit from 0 to 9 and places it in any square. Player B then chooses any number, which could be a repeat of the one chosen, and places it in another square. The process repeats until all squares are full, making a 6-digit number.

If the 6-digit number is divisible by the agreed divisor, player B wins. If it is not, player A wins.

Assuming each player uses an optimal strategy, A should always win for divisor 2 (how?), but B should always win for divisor 3 (how?). 

Who should win for various larger divisors and how?

3.   STARS
 Draw a circle and put seven points equally spaced around its circumference. Join every second point like below.
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Make a different 7-pointed star by joining every third point.  
How many different 7-pointed stars can be made in this way? 
How many different 12-pointed stars are possible?  How many of these are in ‘one piece’; i.e. can be drawn completely without ever lifting pen from paper?
Now try some other number of points (e.g. 8, 9, 10 ….) on a circle and make stars by joining every 2nd, 3rd, 4th, ….. points. 

How many one-piece and non-one-piece stars are there for various other numbers of points? Is there any pattern or formula to find how many one piece and non-one-piece stars exist for various numbers? 
4.   Piles of coins

Start with two unequal piles of coins. Shift enough coins from the larger pile to the smaller pile so that the smaller one doubles in size. Continue to change the piles this way. Starting from various combinations of pile sizes, when does the process reach an end? Is there any pattern in the number of steps it takes the process to reach an end for various combinations of pile sizes.
Note: End of process is when both piles are equal and no more movements of coins are possible.                         
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5.  Giant’s foot
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The photograph below was taken at a theme park in England. It shows two men standing next to a 
Giant’s foot.

How tall is the giant? How much does the giant weigh? Make sure to outline all the assumptions you make. Explore and compare how technology has changed over time when showing very large or small characters or objects in movies. 
6.  A coil of rope

How long is the coil of rope shown in the picture?

Some of you may remember the old LP records (vinyl). How long is the groove on an LP record?

Check your calculation method by finding the length of a similar object of known length, such as a toilet roll
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7.   Matchstick triangles

Putting 12 matches (of the same length) end to end (and without breaking any) exactly three different triangles can be made:
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How many different triangles can be made in this way from 24 matches?  How about 30? How about various other numbers of matches?
8.  Reverse multiplication

Notice that 46 × 32 = 1472, and 64 × 23 = 1472. So if we reverse the digits of the factors, we obtain the same product.

Find all the possible pairs of 2-digit numbers which have the same product as their reverses. Is there a general rule to find these numbers? 

Please note the following two assumptions to start with.

1) The two digit numbers 10, 20, 30, …. cannot be reversed as two digit numbers.

2) The two digit numbers 11, 22, 33, …. have no reverse. As the number will stay the same on reversal. 

9.  A regular problem
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You are given a box of matches. The matches are all the same length and you are not allowed to break any.  With these matches you find that you can form all six possible pairs of the four regular figures: triangle, square, pentagon, and hexagon, using all the matches every time.

For example, for a box containing 11 matches you can form the three pairs of figures as shown above but it is not possible to form the other three pairs: triangle and hexagon; square and pentagon; nor square and hexagon.   Hence the box you are given cannot contain 11 matches.

What is the minimum possible number of matches you can have in the box so that you can make all possible pairs of the given shapes using all the matchsticks in each pair?  What other numbers of matches will work? Provide reasons why these other numbers work.

10.  Abby’s Kastle-Meyer Solution
 Abby from NCIS is preparing Kastle-Meyer solution which is used for the detection of blood at a crime scene. She needs Phenolphthalein solution (made with Phenolphthalein powder, Zinc and Sodium Hydroxide solution), Ethanol and Distilled water for this solution. We will call the Phenolphthalein solution as P solution for this problem. 

To store the solution at a certain concentration Abby needs 180mL of P solution, 200 mL of Ethanol and 70mL of distilled water. She pours 200 mL of Ethanol in a 450mL bottle. While she is adding P solution in the bottle, McGee disturbs her. When she pours in the distilled water and cannot fit all 70 mL in the bottle, she realises that she has made a mistake and added too much of P solution. 

Abby (being Abby) does some calculations, mixes all the ingredients in the bottle and pours some of the mixture down the sink. She then replaces this amount with a mixture of Ethanol and distilled water which brings the final mixture to the right proportion of ingredients. 


What is the ratio of the Ethanol and distilled water that Abby has mixed to replace the wasted amount? 


If Abby poured 90mL of this mixture down the sink, how much of each ingredient was wasted? 














