Hi Andrew,

 

As you might have guessed, I hadn't checked my gmail account in a long time!  So today, when I checked it, I saw your challenge and went right to work on it (for the sake of math of course, especially since the deadline has passed.)  So, here's the best solution I could come up with:

 

Since all of the 120 tickets cost at least $3.5, it would cost $420 for all Bleacher seats.  However, they couldn't all be bleacher seats since the total amount spent needs to be exactly $600.  That means that the difference between $420 and $600 ($180) is the amount spent on the difference in price for the more expensive seats.  Also, they couldn't spend all of their money on just one type of seat since 60 Green Monster seats would cost $600, 100 Field Box seats cost $600, and they need to purchase exactly 120 seats.

 

The difference between the cost of a GM seat and a B seat: $10 - $3.5 = $6.5

The difference between the cost of a FB seat and a B seat:  $ 6 - $3.5 = $2.5

 

Since $6.5 + $2.5 = $9 I know that they could buy the same amount of GM and FB seats because $180 is a multiple of $9.  $180 / $9 = 20 tickets of each type

 

Therefore, they could buy 20GM, 20FB and 80B (120 total tickets - 20GM - 20FB = 80B).
Check: 20 * $10 + 20 * $6 + 80 * $3.5 = $600
 

Next I wanted to find out the maximum GM tickets they could buy with the $180 so I divided $180 by $6.5 and found that it was 27 with a remainder.  So, the largest amount of GM tickets they could purchase was 27.  Since 27 * $6.5 = $175.5 that meant that they would need to spend the rest ($180 - $175.5 = $4.5) on FB tickets.  However, $4.5 is not a multiple of $2.5, so this type of combination is not possible.

 

I created a table to find out what combinations of tickets would be possible, building on what I learned about the maximum number of GM tickets they could purchase.  26GM = $169, so I had $11 left for FB, but 11 is not a multiple of 2.5, so this combination is not feasible.  25GM = $162.5, so I had $17.5 left for FB, and 17.5 is a multiple of 2.5, so this combination is possible.  2.5 * 7 = 17.5, so if they wanted to buy 25GM seats, they would also need to buy 3FB seats.

 

Therefore, they could buy 25GM, 7FB, and 88B (120TT - 25GM - 7FB = 88B).
Check: 25 * $10 + 7 * $6 + 88 * $3.5 = $600
 

It seemed to me that the number of GM seats needed to be a multiple of 5, but I wanted to check some other numbers to be sure.  So, I tried 24GM seats.  24 * $6.5 = 156, and that left $24 for FB seats.  However, since 24 is not a multiple of 2.5, I knew this combination wouldn't work.  Next I tried 23GM seats.  23 * $6.5 = $149.5, and that left $30.5 for FB seats. However, 30.5 is not a multiple of 2.5, so this combination is not possible.  I also tried 22GM seats.  22 * $6.5 = $143, and that left $37 for FB seats.  Again, 37 is not a multiple of 2.5, so this combination wouldn't work.  Lastly, I tried 21GM seats.  21 * $6.5 = $136.5 and that leaves $43.5 for FB seats, but since 43.5 is not a multiple of 2.5, I know this combination won't work either.

 

Next I tried something I thought would work, 15GM seats.  15 * $6.5 = $97.5, and that leaves $82.5 for FB seats.  Since 82.5 is a multiple of 2.5, this combination works.  $2.5 * 33 = $82.5, so they would need to purchase 33FB seats.

 

Therefore, they could buy 15GM, 33FB, and 72B (120TT - 15GM - 33FB = 72B).
Check: 15 * $10 + 33 * $6 + 72 * $3.5 = $600

I also thought they could buy 10GM seats. Since 10 * $6.5 = $65 and $180 - $65 = $115, that would mean they would have $115 to spend on FB seats.  Since 115 is a multiple of 2.5, this would work.  115 / 2.5 = 46, so they would need to buy 46FB seats.

 

Therefore, they could buy 10GM, 46FB, and 64B (120TT - 10GM - 46FB = 64B.)
Check: 10 * $10 + 46 * $6 + 64 * 3.5 = $600 

 

Lastly, I tried 5GM seats.  Since 5 * $6.5 = $32.5 and $180 - $32.5 = $147.5, and $147.5 / $2.5 = 59, they could buy 5GM and 59FB seats.

 

Therefore, they could buy 5GM, 59FB and 56B (120TT - 5GM - 59FB = 56B.)
Check: 5 * $10 + 59 * $6 + 56 * $3.5 = $600
 

Next, I wanted to know why the GM seats needed to be a multiple of 5, and I thought it needed to do with the relationship between 6.5 and 2.5.  I wanted to see if 32.5 (the price for remaining portion of 5GM seats) was related to the LCM of 6.5 and 2.5.  To do this, I found the LCM of 65 and 25.  Since 65 = 5 * 13 and 25 = 5 * 5, the LCM is 5 * 5 * 13, or 325!  So, the quicker and easier way to find all the combinations would have been to use the LCM of 6.5 and 2.5 at the beginning!

 

Anyway, that's my story, hope I haven't bored you!

 

Thanks for sending us this problem........and happy Halloween!!!
 

Maria :)


---

Hey Andrew.......my answer is never complete on the first try!!  I was reading over my notes and noticed I forgot to mention that they could purchase zero GM tickets, allowing them to purchase only FB and B seats.  To do this, they would need to purchase 72FB because 180 / 5 = 36, so 180 / 2.5 = 72.  If they purchase 72FB, they would need to also purchase 48B since 120TT - 72FB = 48B.  Check: 72 * $6 + 48 * $3.5 = $600

Good night, and good math!

Maria :)

