
Binomial Expansion:

Pascal's Triangle can aid in the expansion of binomials. Notice that the coefficients on each term match 
the numbers in Pascal's Triangle.

Binomial "𝑛" Row # Expansion Numbe
r of 

Terms

(𝑎 + 𝑏)଴ 0 1                                                           1 1

(𝑎 + 𝑏)ଵ 1 2                                                    1𝑎 + 1𝑏 2

(𝑎 + 𝑏)ଶ 2 3                                             1𝑎ଶ+2𝑎𝑏 + 1𝑏ଶ 3

(𝑎 + 𝑐)ଷ 3 4                                 1𝑎ଷ + 3𝑎ଶ𝑏 + 3𝑎𝑏ଶ + 1𝑏ଷ 4

(𝑎 + 𝑏)ସ 4 5                          1𝑎ସ+4𝑎ଷ𝑏 + 6𝑎ଶ𝑏ଶ + 4𝑥𝑏ଷ + 1𝑏ସ 5

(𝑎 + 𝑏)ହ 5 6            1𝑎ହ + 5𝑎ସ𝑏 + 10𝑎ଷ𝑏ଶ + 10𝑎ଶ𝑏ଷ + 5𝑎𝑏ସ + 1𝑏ହ 6

(𝑎 + 𝑏)଺ 6 7 1𝑎଺ + 6𝑎ହ𝑏 + 15𝑎ସ𝑏ଶ + 20𝑎ଷ𝑏ଷ + 15𝑎ଶ𝑏ସ + 6𝑎𝑏ହ + 1𝑏଺ 7

General Formula:

(𝑎 + 𝑏)௡ =  ௡ 𝐶଴(𝑎)௡(𝑏)଴+ ௡𝐶ଵ(𝑎)௡ିଵ(𝑏)ଵ+ ௡𝐶ଶ(𝑎)௡ିଶ(𝑏)ଶ+ ⋯ + ௡ 𝐶௡ିଵ(𝑎)ଵ(𝑏)௡ିଵ+ ௡𝐶௡(𝑎)଴(𝑏)௡

(𝑎 + 𝑏)௡ ; 𝑛 + 1 𝑡𝑒𝑟𝑚𝑠 𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

 𝑘 𝑖𝑠 𝑎𝑙𝑤𝑎𝑦𝑠 𝑜𝑛𝑒 𝑙𝑒𝑠𝑠
 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 𝑡𝑒𝑟𝑚 𝑛𝑢𝑚𝑏𝑒𝑟.

𝑡ହ = 𝑡௞ାଵ

 5 = 𝑘 + 1
 4 = 𝑘

(𝑥 + 2)ଶ = (𝑥 + 2)(𝑥 + 2) = 𝑥ଶ + 4𝑥 + 4
(𝑥 + 2)ଷ = (𝑥 + 2)(𝑥 + 2)(𝑥 + 2) = (𝑥 + 2)(𝑥ଶ + 4𝑥 + 4) = 𝑥ଷ + 4𝑥ଶ + 4𝑥 + 2𝑥ଶ + 8𝑥 + 8 = 𝑥ଷ + 6𝑥ଶ + 12𝑥 + 8

(𝑥 − 5)ଷ 𝑛 = 3

𝑎 = 𝑥
𝑏 = −5

(𝑥 + 2)ଶ = 1𝑥ଶ + 4𝑥 + 4
(𝑥 + 2)ଷ = 1𝑥ଷ + 6𝑥ଶ + 12𝑥 + 8

Notice that the sum of the exponents of each term is equal to 𝑛

What is the 5th term of expansion (𝑎 + 𝑏)଺.

𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

      𝑡ହ=  ଺ 𝐶ସ𝑎଺ିସ𝑏ସ

      𝑡ହ = 15𝑎ଶ𝑏ସ

𝑛 = 6
𝑎 = 𝑎
𝑏 = 𝑏

  𝑡௞ାଵ = 𝑡ହ

𝑘 + 1 = 5
        𝑘 = 4

𝑡ଵ, 𝑘 = 0 𝑡ଶ, 𝑘 = 1
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ቆ𝑥ଶ −
1

𝑥
⎯⎯ቇ

ଵ଴

=  (𝑥ଶ − 𝑥ିଵ)ଵ଴

Which term in the binomial expansion ቀ𝒙𝟐 −
𝟏

𝒙
⎯ቁ

𝟏𝟎
has  𝒙𝟏𝟏?Find the term.

𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

𝑡௞ାଵ =  ଵ଴ 𝐶௞(𝑥ଶ)ଵ଴ି௞(−𝑥ିଵ)௞

                (𝑥ଶ)ଵ଴ି௞(𝑥ିଵ)௞

                𝑥ଶ଴ିଶ௞𝑥ି௞

                𝑥ଶ଴ିଷ௞ = 𝑥ଵଵ

20 − 3𝑘 = 11
             9 = 3𝑘
             3 = 𝑘 𝑡௞ାଵ =

𝑡ଷାଵ = 𝑡ସ The fourth term will have 𝑥ଵଵ. 

 ௡𝐶௞ and the negative in front of 𝑥 do not 
contribute to finding which term it is.

𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

𝑡௞ାଵ =  ଵ଴ 𝐶௞(𝑥ଶ)ଵ଴ି௞(−𝑥ିଵ)௞

𝑡ସ =  ଵ଴ 𝐶ଷ(𝑥ଶ)ଵ଴ିଷ(−𝑥ିଵ)ଷ

𝑡ସ =  ଵ଴ 𝐶ଷ(𝑥ଶ)଻(−𝑥ିଵ)ଷ

𝑡ସ =   ଵ଴ 𝐶ଷ𝑥ଵସ(−𝑥ିଷ) 

𝑡ସ =   ଵ଴ 𝐶ଷ(−𝑥ଵଵ)
𝑡ସ = −120𝑥ଵଵ

Which term in the binomial expansion ൫𝒙𝟐 + 𝟐൯
𝟑

   has 𝒙𝟒?  Find the term
𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

𝑡௞ାଵ =  ଷ 𝐶௞(𝑥ଶ)ଷି௞(2)௞

          = (𝑥ଶ)ଷି௞

                𝑥଺ିଶ௞ = 𝑥ସ

                6 − 2𝑘 = 4
                   2 = 2𝑘
                  𝑘 = 1

(𝑥ଶ)ଷି௞; 𝑖𝑠 𝑡ℎ𝑒 𝑜𝑛𝑙𝑦 𝑝𝑎𝑟𝑡 𝑡ℎ𝑎𝑡 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠
 𝑡𝑜 𝑡ℎ𝑒 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑡௞ାଵ =
𝑡ଵାଵ = 𝑡ଶ The second term, 𝑡ଶ, will have an exponent 𝑥ସ

𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

     𝑡ଶ =  ଷ 𝐶ଵ(𝑥ଶ)ଷିଵ(2)ଵ

     𝑡ଶ = 3(𝑥ଶ)ଶ × 2 
     𝑡ଶ = 6𝑥ସ

Which term in the binomial expansion ൫𝒙𝟐 + 𝟐൯
𝟑

   is a constant? (𝟓 = 𝟓𝒙𝟎) Find the term.

𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

𝑡௞ାଵ =  ଷ 𝐶௞(𝑥ଶ)ଷି௞(2)௞

          = (𝑥ଶ)ଷି௞

                   𝑥଺ିଶ௞= 𝑥଴

                6 − 2𝑘 = 0
                           6 = 2𝑘
                          𝑘 = 3 𝑡௞ାଵ =

𝑡ଷାଵ = 𝑡ସ

𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

     𝑡ସ =  ଷ 𝐶ଷ(𝑥ଶ)ଷିଷ(2)ଷ

     𝑡ସ = 1(𝑥ଶ)଴ × 8 
     𝑡ସ = 8𝑥଴

     𝑡ସ = 8

FOIL (𝑥ଶ + 2)ଷ = (𝑥ଶ + 2)(𝑥ଶ + 2)(𝑥ଶ + 2) = (𝑥ସ + 4𝑥ଶ + 4)(𝑥ଶ + 2) = 𝑥଺ + 6𝑥ସ + 12𝑥ଶ + 8

The second term, 𝑡ଶ =  6𝑥ସ

Note: 

The fourth term, 𝑡ସ = −120𝑥ଵଵ

(𝑥ଶ)ଷି௞= 𝑥଴

          (𝑥ଶ)ଷି௞= 𝑥ସ

The fourth term, 𝑡ସ = 8
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