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Lesson 4.5: The Binomial Theorem

In this lesson, we will develop the Binomial Theorem, a formula for the expansion of binomials in
the form (x + a)™ for any positive integer n. Before we get to that theorem, let's look at how to

EX #4: Use the Binomial Theorem to expand each binomial.

A (3x—2)3

evaluate the combination of nitems taken r at atime.

L
This is denoted on a calculator as ,C; orina textbook, with the symbol ).

Combinations, nitems taken r

at a time

Ifn and r are integers with 0 < n < r, the sym

13 n!
alrs (T)_rl (n—r)

B. (2m + 5n)*
bol (:) isdefined as ( )

Four Useful Formulas

(o)=1 G (e Gra)ee

Finding a Coefficient in a Binomial Expansion

+ () = ()

< () > (33)

EX #2: Use a graphing utility to evaluate the sxprsssicm(z;)

EX. #1: Evaluate the following, show your work that leads to your answer.

EX #5: Find the coefficient of the x7 term in the expansion of (3x — 2)10‘

To find the term

xkin the

(nik

) -k . ik

of (x+ a)"is:

EX #6: Find the fifth termin the expansion of (x + 2)®

Blaise Pascal (1623-1662), a French mathematician, arranged the combinations in a triangular
display. Thisis shown in the table below. The table has 1's down the sides. In order to get to any

other entry, you add the two nearest entries in the row above it. Now you can understand that the

e I . . ”
expression (r) isknown as a binomial coefficient.
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For any whole number n,

(x+¥)' = ,Cx"+ !Cl.\""lJ‘IJr Oy X +ot ,CH.\JJ""lJr !C!\D.l":

Expanding Binomials Using a TI-84

To find a binomial coefficient like ;C, on the TI-84; press MATH, arrow over to PROB, choose 3: ,C,
press 5, arrow right, press 2 click ENTER.
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The Binomial Theorem Name
Homework

Date Period

Problems 1-6, evaluate each expression.

1) z.(g)

* () + (%)

s (Go) s (17)

Problems 7-12, expand each expression using the Binomial Theorem.

7. (x +1)*
8. (x—1)°
11. (2x +1)*
9. (x+2)*
_ 9}6
10. (x —2) 12. (3x —2)8
2025 Jean Adams Flamingo Math.com

7

Problems 13-18, use the Binomial Theorem to find the indicated coefficient or term.

13. The coefficient of x® in the expansion of (x + 4)°

14, The coefficient of x* in the expansion of (x — 4)°

15. The coefficient of x% in the expansion of (2x + 1)°

16. Find the third term in the expansion of (x — 3)7
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Lesson Warm-Ups

2. Expand the expression (3x — 4)3

3. Find the fifth term in the expansion of (x + 3)7

P
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Name Date Period
Lesson 9.5 The Binomial Theorem Warm-Up =l
10
1. Evaluate ( 4 )
L
9.5 Binomial Theorem F B
2. Expand the expression (2x — 3)° Form A orm
Name
h Date Period
7
3. Find the fourth term in the expansion of (x + 3)” 1. Evaluate (2)
@ 2025 Jean Adams, All nghts reserved
H
2. Expand the binomial (2x + 5)3 2. Expand the binomial (2x — 4)3
3. Find the coefficient of ¥ in the expansion 3. Find the coefficient of x? in the expansion
of (3x — 5)° of (3x +5)°
4. Find the fourth term in the expansion of 4. Find the third term in the expansion of
fv 2 N7 [ Y

Daily Lesson Quiz
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