Algebraic Skills

(x+y)Y=(x+y)(x+y)
=(xty) (¥ +3x%y+ 397 +y)
=x*+ 3x3y + 3x3y2 +xy3 + x3y + 3x2y2 + 3xy3 +y4
=x*+ 4x%y + 6332 + 4x)? +
We will record this answer as 14641

Note: In the expansion (x +y )
(€)) The sum of the powers of x and y in each term is n

) As the powers of x decrease, the powers of y increase

The Bi ial T

This is the pattern for expanding powers of brackets of the form

(x +y )™ directly.

(x+y)N=1 We will record this answer as 1

() =mFp We will record this answer as 11

(x+tyP=(x+ty)(x+y)

=x2+2xy +)? We will record this answer as 121

(x+yP=(x+y)(x+y)
=(x+ty) (¥ + 2 +5°)
=x3+ 2x2y + xy2 +yx2 + ny2 +}/3
=x3+3x% + 302 +y3 We will record this answer as 1331

Pascal's Triangle

The coefficients in the previous expansions can be recorded in a triangular
array as follows

row 0 (n=0) 1
rowl(@m=1) 1 1

row 2 [ |

row 3 1331
row 4 1 4641
row 5 1 51010 5 1
row 6 161520156 1
row 7 (n=7) 721353521 7 1

Each row starts and ends with 1 and each number in-between is the sum of
the two adjacent numbers in the row above.

The coefficients in every row are also symmetrical.



Examples

Level C

Exl. (x+5)°=1x5+5x5+10x3.52+10x2.53 +5x.54+ 1.5°
(15101051) =x5+25x* + 25003 +1250x2 + 3125x + 3125

Ex 2. (2a-3)* = 1.Qa)* + 4.2a)’.(-3) + 6.2a)%.(-3)* + 4.2a).(-3)* + 1.(-3)*

(14641) =16a"— 964> +2164> —216a+ 81

Binomial Worksheet Q1 - Q5

Ex 5. Find the coefficient of x* in the expansion (2x—3)(x+ 2)5

(x+2) =x*+5.%* 2410-2 - 22 +10-%* . 2 +5-x-2* +2°

=x" +10x" +40x° +80x7 +80x +32

(2x-3)(x+2)" =(2x=3)(x* +10x* +40x" +80x" +80x +32)

Term in x° = 2x-80x —3-40x°
=160x" —120x°
=40x°

Hence the coefficient of x3 is 40
Note
It is not necessary to expand (2x—3)(x+ 2)5 fully to obtain the

coefficient of one particular term.
Binomial Worksheet Q6 - Q8

Level

Ex3. (2+3) =1.(22%) +3-(2#) -3 43 (24?) 32 +1.3)
(1331) Ry 36yt r5Ay2 0T

Ex 4.

5 1 2 3 4 )
(x+lj =x5+5-x4-[l] +10-x3-(—] +10-x2-(l) +5-x1-(lj +(lj
x x x x x

=x5+5x3+10x+2+i3+L5

X X X
1,5,10,10,5,1 [ =

| =

Binomial Worksheet Q1- Q5 /



