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Bell Ringing

Suppose you are a bellringer holding a rope and you look around the church tower and see the faces of 3 friends, all about to start change ringing. To ring a 'round' each bell is rung in turn (123412341234....). The bells can be rung in any order and changing the order is known as a 'change'. As your bell goes round on its wheel you can slow it down, or speed it up, just a little but not much, so you can only change places in the ringing order with the bell just before you or just after you.

The following example shows very simple 'bell music' starting with a round and ending with a round of 4 bells, showing 8 of the 24 possible permutations, or orders. 

1234
2143
2413
4231
4321
3412
3142
1324
1234 

Can you find the changes so that, starting and ending with a round, all the 24 possible permutations are rung once each and only once?
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Snowman

All the words in the Snowman language consist of exactly seven letters formed from the letters {s, no, wm, an} arranged in some order where the paired letters cannot be separated. For example ``snonono'' and ``sssanwm'' are words in the language but ``sssmwan'' and ``sssawmn'' are not. How many words are there in the Snowman language? 
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Christmas trees are planted in a rectangular array of 10 rows and 12 columns. The farmer chooses the shortest tree in each of the columns and then marks the tallest of these 12 shortest trees with a letter A. Then the farmer chooses the tallest tree from each of the rows and marks the shortest of these 10 tallest trees with a letter B. Which is the taller tree, A or B? 
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The Deca Tree 

In the forest there is a Christmas Deca Tree. A Deca Tree has 10 trunks,
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and on each trunk there are 10 branches,
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 and on each branch there are 10 twigs,

[image: image16.png]



and on each twig there are 10 leaves:

One day a woodcutter came along and cut down one trunk from the tree. 
Then he cut off one branch from another trunk of the tree.
Then he cut off one twig from another branch.
Finally he pulled one leaf from another twig.

How many leaves were left on the tree then?
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Greetings

There are 30 students in a class and it is found that in any group of 4 students from the class each student has exchanged Christmas cards with the other three. Show that some students have exchanged cards with all the other students in the class. How many such students are there?
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[image: image20.wmf]Solve This!
How Old is Santa Claus?

While you are visiting Santa Claus, he gives you a riddle to find out how old he is. He says, “I started work when I was 15. I spent 1/4 of my working life in a factory, then 1/5 of my working life in an office, and 1/3 of my working life as a school caretaker. For the last 13 years I’ve been working as Santa Claus. How old am I?”
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Holly

The ten arcs forming the edges of this "holly leaf" are all arcs of circles of radius 1 cm. At all the spiky points the circles touch each other tangentially. All the straight lines join the centres of the circles they pass through and the four triangles at the corners have angles of 45, 45 and 90 degrees. 
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Find the length of the perimeter of the holly leaf and the area of its surface. 

This is a 10 spike holly leaf. What is the perimeter of a 16 spike holly leaf of the same sort?
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[image: image23.wmf]The Calendar
For Christmas, Mr. Wright bought his wife the decorative model of a building, shown at the right. Notice the "2000" on the top of Times Tower. So that Mrs. Wright can change the date each year, the building came with the digits 1 through 9. However, Mrs. Wright remarked that there will be some years that she will be unable to display the correct years with the digits she has. Between now and the year 2050, what years will Mrs. Wright be unable to display?
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More Christmas Trees

The plot of land below was willed to seven people. Each person wants to make sure that he or she has a Christmas tree on his or her part of the land. However, due to high costs of surveying, they can only afford to have three boundary lines drawn. Where will you draw the three lines so that each person gets a Christmas tree on his or her land?
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Answer:


The Broken Ornaments

A mother decorated her Christmas tree with chocolate figures. The next day her son fell into the tree, breaking all the chocolate figures. The scared boy was most apologetic for causing the accident and offered to pay for the lost decorations. He asked how many had been on the tree before the accident. His mother replied: "I don't rightly know just how many I had, but I did notice some patterns when I was putting them on the tree last night. 

· Sets of 2 had 1 left over; 

· Sets of 3 had 1 left over; 

· Sets of 4 had 1 left over; 

· Sets of 5 had 1 left over; 

· Sets of 6 had 1 left over; 

· Sets of 7 had none left over." 

How many decorations did the mother put on the tree before the accident?


Xmas Party 
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There were three times as many men as women at the Christmas party. 

  

After 4 men left with their wives, there were four times as many men as women. 

  

How many men and how many women attended the party? 


Christmas Lights


This 5 ft Christmas tree has 21 lights. 
How many lights will a tree have which is 10 ft tall if it continues to need one extra light for every one foot tall it is.
[The answer isn’t 40!] 
What about a 100 ft tall Christmas Tree? 
Can you find a formula for the number of lights for any height of Christmas Tree? 


Christmas Logic

Samuel, Nicholas, Jasmine, Mary, Cameron, and Morgan each have their own Christmas tree. Each Christmas tree has a different number of candy canes (22, 14, 26, 21, 29, and 13) and a different number of ornaments (43, 17, 48, 24, 19, and 41).

Figure out how many candy canes and ornaments are on each person's Christmas tree. 
	1. 
	  
	Cameron's Christmas tree has nineteen more ornaments than the number of candy canes.

	2. 
	  
	There are no more than twenty candy canes on Samuel's Christmas tree.

	3. 
	  
	Samuel's Christmas tree is not the tree with twenty-one candy canes. His tree is also not the one with twenty-two candy canes.

	4. 
	  
	Samuel's Christmas tree has the fewest number of ornaments.

	5. 
	  
	The Christmas tree with forty-three ornaments is not the tree with twenty-one candy canes.

	6. 
	  
	Nicholas' Christmas tree has the fewest number of candy canes.

	7. 
	  
	Mary's Christmas tree has twenty-seven more ornaments than the number of candy canes.

	8. 
	  
	There are no more than forty ornaments on Nicholas' Christmas tree.

	9. 
	  
	There are no more than forty-two ornaments on Morgan's Christmas tree.

	10. 
	  
	Morgan's Christmas tree has two more candy canes than the number of ornaments.



Christmas Worksheet 1

1. Madison, Abigail, and Brian spent £1,182 to buy their dad a computer. The three of them used their savings to pay for the computer. Abigail paid £142 more than Madison. Madison paid £353 less than Brian. How much did Brian pay?
2. Three of Santa's helpers are a combined height of ten feet and six inches. Dylan is twelve inches shorter than Cody, who is nine inches taller than Kyle. How tall is each of Santa's helpers?
3. Santa flew his sleigh for 1,940 miles. He flew his sleigh 472 mph for the first 2 hours and 332 mph for the rest of his trip. How long did Santa fly at 332 mph?

4. In eight minutes, Taylor can write out five Christmas cards. Anna can write out fourteen Christmas cards in the same amount of time. If they work together, how long will it take them to write out 171 Christmas cards?

5. At Trees Are Us, all of the Christmas trees are seventy percent off. Jordan bought a tree and paid £66. What was the original price of the tree that Jordan purchased?


Christmas Worksheet 2

1. Thomas earns £7.80 per hour working at the shopping centre. This week, Thomas' boss gave him a Christmas bonus. Thomas will be paid £3.32 more per hour during this week. If Thomas works for thirty-two hours, how much money will Thomas receive?

2. Stephanie and Samantha are trying to raise £696 for people in need. They are asking people to donate £5 each. If they want to reach their goal, how many people will need to donate?

3. Danielle decided to sell cakes to raise money for the needy. Danielle spent £9 at the supermarket for the ingredients. Danielle then sold forty-three cookies at seventy-six pence each. The profit from the cookies was donated to the needy. How much did Danielle donate?

4. Mary wants to buy a flat screen television that she first noticed in the shop for £780. She found the same TV on-line for only £742. If she buys the TV in the store, she will have to pay an additional seven percent for sales tax. The on-line store will not charge sales tax, but the on-line store will add £41.22 to the purchase for shipping. Is it more expensive to buy in the shop or on-line, and by how much?

5. Kaitlyn wants to buy concert tickets for her mom and dad. One ticket to the concert is £48. Kaitlyn is going to split the cost of the tickets with her five brothers. How much will she have to pay?

6. Jason paid £500 for a gift. Four days after Christmas, he saw the same gift on sale for thirty percent off. How much would Jason had saved if he purchased the gift after Christmas?


Christmas Worksheet 3

1. Jose works in the shopping centre and earns £5 per hour. This week, Jose worked from 1:16 p.m. to 4:43 p.m. on Sunday, from 2:27 p.m. to 6:59 p.m. on Monday, from 3:13 p.m. to 8:42 p.m. on Tuesday, from 1:23 p.m. to 4:52 p.m. on Wednesday, and from 1:27 p.m. to 7:00 p.m. on Thursday. How much did Jose earn?

2. Nicole made her own Christmas cards this year. She spent fifteen minutes drawing each card and two minutes signing and addressing the card. If Nicole starts at 9:00 a.m., what time will she finish eleven cards?

3. Jason decided at 1:29 p.m. to make egg nog. He took seventeen minutes to drive to the store. He spent nine minutes at the store buying the ingredients and nineteen minutes driving home. It only took Jason twenty-eight minutes to make the egg nog once he arrived home. What time did Jason finish making the egg nog?

4. Yesterday, it snowed from 10:53 a.m. to 2:23 p.m. While it was snowing, the average rate of accumulation was two inches per hour. How many inches of snow fell yesterday?

5. Devin is at home and wants to go to the shops. It takes Devin fifteen minutes to ride his bike to the shops. He and David promised their mothers that they would leave the shops by 3:24 p.m. It is currently 2:47 p.m. David plans to play a video game with Devin once he arrives at the shops. How long can they play before they have to go home?

6. Brianna's favourite toy store will be open from 7:30 a.m. to 7:04 p.m. on Saturday. How long will the store be open on Saturday?


How old is Father Christmas?
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	Once again at the North Pole, it's Christmas time! Frosty the Elf is Santa's right-hand man! He is in charge of all the elves in Santa's Workshop.




	On his birthday, Santa is fifty years younger than three times Frosty the Elf's age and if you add twice Santa's age to three times Frosty the Elf's age, the total is three hundred and fifty.
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	This Christmas, can you work out:
How old is Santa?
How old is Frosty the Elf?



Parcel Tie

How much string is needed to package the box below?
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Deranged Santa
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It is Christmas Eve, and Santa is getting ready to deliver presents to children all round the world. He has a little glass of the season's spirits, and one thing leads to another, and before he knows it he is thoroughly "confused"... and he has completely mixed up all the labels with the children's names on, and put them randomly on the presents! 

Supposing he has one parcel each for N children, what is the probability that every child gets presents intended for someone else? 


Reindeer Riddle

This year Santa has decided on a new way to choose which of his 16 reindeer he will use on Christmas Eve. Here’s what he will do.

Each reindeer has its own stable and each door is open. He starts at the first stable and closes every even number door. He then goes back to the start and counts every 3rd stable. If the door is open he closes it. If it is closed he opens it. He repeats the activity using every 4th, 5th, 6th …. door, until he gets to every 16th (the last) door.

At this point the stables with doors that are open will contain the reindeer he will use.

How many reindeer will he use? Which ones are they? How many would he use if he used the same process and had twice as many reindeer to choose from?


Presents for Everyone

[image: image8.wmf]
I have 3 rolls of wrapping paper & 3 rolls of ribbon. How many

different ways can I wrap my presents? 

Can I wrap different presents for 14 people? 

What if I had 3 sorts of tags or another roll of paper and/or ribbon?


Christmas Cash

Mrs Smith’s five children had been saving to buy Mum a Christmas present. Les, said, “Let’s see how much money each of us has, and what the total is. I’m willing to share what I’ve got.” Once each had counted what he had, they were amazed to see that the individual amounts were all palindromes. A palindrome amount would be one that remains the same when the digits are reversed, £94.49 or £8.18, for example. There was only 11 pence difference between the two highest amounts, and the smallest amount was £4.74. When they added they were surprised again. The total was a palindrome too. What were the five amounts?


The Package Deal

Certain shippers have a limit on the size of the parcel they will handle. The sum of the length, width, and height of the box is often the determining parameter. For example, a box measuring 12 by 20 by 36 inches would have a measure sum of 12 + 20 + 36, or 68 inches, and that sum is well within the limit for typical carriers. The volume of this same box is 12 x 20 x 36 or 8640 cubic inches. 

Your challenge is to find a box whose measure sum in inches is the same number that represents the volume in cubic inches. Can you solve it in whole numbers only? 

What if measures were permitted to be half-inch multiples, such as 3, 2, and 1/2 inches? 

What if measures in quarter-inch multiples were considered, such as 7, 1.75, and 0.75 inches?

 Can you show a solution exists for any fraction of an inch? 

Can you show there are an infinite number of solutions in the rational numbers?

Cannibal Christmas

The Chompem Cannibals of Drybone Island have the annoying habit of eating each other. Last Christmas, the Chompems threw a dinner party, one of those bring-a-friend get-togethers. Six cannibals turned up and they decided to eat each other in turn. So someone was selected for everyone to eat (except the victim!), and when he had been eaten, someone else was selected, and so on. If it took one cannibal two hours on his own to devour one person, how long was it before just one consumer remained?


Buses

Toy buses take a total duration of 40 minutes to travel along Santa’s production line.

Every 10 minutes, two buses set out, one from each end. 

How many buses will one bus meet on its way from one end to the other end?
Answer:





217








Answer:





 B is taller than A





Answer:


There are 10 leaves per twig�There are 10 twigs per branch�10 leaves x 10 twigs = 100 leaves per branch�There are 10 branches per trunk�100 leaves x 10 branches = 1000 leaves per trunk�There are 10 trunks per tree�1000 leaves x 10 trunks = 10 000 leaves on the tree


Cut off one trunk: 10 000 - 1000 = 9000 leaves left�Cut off one branch: 9000 - 100 = 8900 leaves left�Cut off one twig: 8900 - 10 = 8890 leaves left�Pull off one leaf: 8890 - 1 = 8889 leaves left








Answer:


All 30 students had exchanged cards with everyone else





Answer:





Santa Claus is 75 years old.





Answer:


8p = 25.13 cm





Answer:


Assuming that she has 2000 in addition to 1-9:


2011, 2022, 2033, 2044 cannot be made.





Answer:


300





Answer:





36 men, 12 women





Answer:


10 ft 66 lights


100ft 5151 lights


n ft (n+1) (n+2)


               2





Answer:


Samuel: 14 candy canes, 17 ornaments


Nicholas: 13 candy canes, 19 ornaments


Jasmine: 29 candy canes, 43 ornaments


Mary: 21 candy canes, 48 ornaments


Cameron: 22 candy canes, 41 ornaments


Morgan: 26 candy canes, 24 ornaments





Answers:


£713


2 feet 8 ins, 3 feet 5 ins, 4 feet 5 ins


3 hours


72 mins


£220





Answers:


£355.84


140


£23.68


shop by £51.38


£8


£150





Answers:


£112.50


12.07 pm


2.42 pm


7 inches


22 mins


11 hours 34 mins





Answer:


Father Christmas is 100.


Frosty is 50.





Answer:





236 cm





Answer:


I make it 1/2N but let me know if you know better!





Answer:


All square numbers will be open. i.e. 1,4,9,16. If there were 32 reindeer, number 25 would also be used.


Apologies to all who have tired of the locker problem!





Answer:


9 ways, not enough for 14 people.


With 3 different tags, 27 ways.


With 4 rolls of paper and 3 of ribbon, 12 ways.





Answer:


£30.03, 29.92, 15.51, 8.68, 4.74, but there is a second possibility. The last two amounts could be £8.78 and 4.64.








Answer:


Integers:  1, 2 and 3. Multiples of ½:  0.5, 3, and 7. Multiples of ¼: 3, 3, and 3/4.


 Are there other solutions?








Answer:


It took 4 hours 34 minutes for one cannibal to remain. It took 5 cannibals, 2/5 hours to eat the first victim, four cannibals 2/4 hours to devour the second, three cannibals 2/3 hours for the third, two cannibals 2/2 hours for the fourth and one cannibal 2/1 hours for the fifth. 








Answer:


When the bus sets off there will be a bus arriving from the other end, a bus due to arrive 10 minutes later, a bus due to arrive 20 minutes later, a bus due to arrive 30 minutes later, and a bus just leaving at the other end which is due to arrive in 40 minutes. The bus will meet all these buses and all the buses that leave while it is travelling, that is, the buses that leave 10, 20 and 30 minutes after it has set off. It will arrive as another bus prepares to leave. 


So the bus will set off as a bus arrives from the other end, meet a bus every 5 minutes while travelling (7 in all) and arrive at the other end as another is leaving.


If it is the first bus of the day, it will only meet 4 buses on its way, the second bus of the day will meet 5, the third bus will meet 6, the fourth bus will meet 7, the buses after the fourth one will all meet 7 except the last three - they will meet 6, 5 and 4 respectively. 














