7.7 - Pascal’s Triangle
Part A:  Investigation

1. Fill in the hexagons with the correct number – the number of ways to get to the hexagon.
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2. Write out the terms of rows 8 and 9 of Pascal’s Triangle.
3.  Study the binomial expansions below:     
(x + y)0 = 1

(x + y)1 = 1x + 1y

(x + y)2 = 1x2 + 2xy + 1y2

(x + y)3 = 1x3 + 3x2y + 3xy2 + 1y3

(x + y)4 = 1x4 + 4x3y + 6x2y2 + 4xy3 + 1y4 

4. What patterns do you see?  You should see more than one.  
5. How are the binomial expansions connected to Pascal’s Triangle?

6. Write the expanded version of (x+y)5 using the patterns you noted above.

Part B:  Examples
Example 1:   Expand and simplify (x-3)4.


Step 1:  Find the correct row of Pascal’s triangle.  
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Since the exponent of the binomial is 4, we use the 4th row of Pascal’s triangle.



1
4
6
4
1

Step 2:  Expand by decreasing the exponent of the first term and increasing the exponent of the second term (4,3,2,1,0 and 0,1,2,3,4)

(x-3)4 = 1(x)4 + 4(x)3(-3)1 + 6(x)2(-3)2 + 4(x)(-3)3 + 1(-3)4
(x-3)4 = x4 +  4x3(-3) + 6x2(9) + 4(x)(-27) + 81

(x-3)4 = x4  -12x3 + 54x2 -108x + 81

Now you try:  Expand and simplify (x-2)5.

Check your answer on page 464

Example 2:  Expand and simplify (2x+ 3y)4
Step 1:  Find the correct row of Pascal’s triangle.  
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Since the exponent of the binomial is 4, we use the 4th row of Pascal’s triangle.






1
4
6
4
1

Step 2:  Expand by decreasing the exponent of the first term and increasing the exponent of the second term (4,3,2,1,0 and 0,1,2,3,4)



(2x+3y)4 = 1(2x)4 + 4(2x)3(3y)1 + 6(2x)2(3y)2 + 4(2x)(3y)3 + 1(3y)4
(2x+3y)4 = 24x4 + 4·23x3·3y + 6·22x2·32y2 + 4·2x·33y3 + 34y4
(2x+3y)4 = 16x4  + 4(8)x3 3y +6(4)x2 (9)y2+8x(27y2) + 81 y4
(2x+3y)4 = 16x4  + 96x3 y +216x2 y2+216xy2 + 81y4
Now you try:  Expand and simplify (5x+2y)3.

Check your answer on page 464

There are patterns in Pascal's Triangle  (see page 465)
1. Down the sides are constant sequences: 1, ___, ___, _____
2. The diagonal beside that is the counting numbers 1,____,  _____,..., which form an arithmetic sequence

3.The next diagonal is the triangular numbers, 1,3,6,10,15,.... which can be defined by the ____________ formula


t1 = 1,


tn = tn-1 + n

There are patterns in the expansions of a binomial (a+b)n

1. Each term in the expansion is the product of a number from __________________, a power of a, and a power of b 

2. The coefficients in the expansion correspond to the numbers  in the nth row in Pascal's Triangle

3. The exponents of a start at ______ and decrease by 1 down to zero, while the exponents of b start at ________ and increase by 1 up to n

4.  In each term, the sum of the exponents of a and b is always ________.
Homework: pg 466 #4-8. 10

