Pascal’s Triangle

The popular game show “The Price is Right™ has a game called Plinko. Inthis game, a contestant dropsa
disk from the top of a board. The board contains a number of posts that the disk hits which deflectsits
path as it travels to the bortom of the board. A small version ofthis game is illustrated by the diagrams

below:




The disks falls and eventuallv reaches either of the 3 slots, A, B, C, D, or E. What is the probabilitv that
the disk would end up in anwv particular slot at the bottom? Is it equally likelv to end up in anv slot, or are
some slots more likelv than others?

First of all, we assume for this variation of the game that the disk can onlv move one space tothe left or
right when it hits a post. Inthe TV game the disks seem to be able to move anv number of spaces when it
is deflected.

Suppose we wanted to find out the number of possible paths that a disk could take toreach slot A atthe
bottom. If voulook at the second diagram above, vou will see all of the possible paths that the disk could
possiblv take toreach the bottom, represented by the arrows. For example, as soon as it is dropped, it
onlvhas one possible path until it hits the first post. Then it can go either to the left or to the right

(2 paths) Whichever wavit goes,_ it will hit another post and either deflect to theleft or theright This
continues until the disk reaches the bottom slots.

Ifvoulook at the diagram closely, vou will see that there is onlv one possible path for the disk to get to
the outside slots A and E, 4 pathsto get to slots B and I, and 6 pathsto getto slot C. So, it is more likelv
that the disk will land in the centre slot C.




[f wejust take the numbers for the possible paths of each row we would get: 1

This arrav of numbers is called Pascal’s Triangle and has manv
applications to mathematics in algebra, probabilitv, and other areas.
This pattern was studied extensivelv bv the famous mathematician
Blaise Pascal. The triangle has infinitelv manv rows 1l3l13l1

Can vou figure out how the next row can be generated from 1 14]16]141]1

the previous row?

It is obvious that the first and last entrv of each row is 1. Any other number is found by adding the two
numbers in the row above the desired number. For example, the first 4 in thelast row is found bv
adding the 1 and the 3 in the row above it. The 6 is found bv adding the 3 and 3. The second 4 is found
bvadding the 3 and 1. You can see that each row of the triangle is svinmetrical about the center.

The single number 1 at the top of the triangle is designated as row 0. The following rows are designated
asrow 1, 2, 3, etc. It cam also be seen that the second element in any row determines the row
number.,



Using the blank template provided to you, fill in the top portion of each block.
Thiswill give you the first 10 rows of Pascal’s Triangle!

Pascal’s Triangle and Combinations

The previous work that we did with Combinations can be directlv related to the entries of Pascal’s

Triangle.

Consider the following:

a1 Using this pattern, you can now fill in the bottom portion of each
row on yoiuir template.

We can now use this pattem to determine that anv element in anv row of

P P P Pascal’s Triangle can be found using fvhere n=row and i = element.
o=t focima |oims |acima i
Example 1 Solution
Find the 4% element in row 12. n=12andi =4
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( n =220

The 4% alement in row 12 is 220.
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