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Binomial Expansion binomiad ;. dwo-termed sxpression

The square and cube of a binomial are used so frequently, we may want to
memorize them.

Ex 1: (a+b)’ = ( a-l-b)(a-(-l,) (a+by'= (""b)l""bm*"o)
=4 +2b =4 +38b+3a+

(V1A)= @ 420R+K

Given these, it is possible to determine the square or cube of more
complicated binomials. G=3x%, b=1

Ex 2: (x 2y)? -—2 +2.(x}(-2la\ (Gx+2y)’ = (3,‘)‘4. 3@,8 (Zv.‘\
‘a'] .2'3) +3 (3,‘Xz.a)"+(23\§
=X"°""3+"'3 = 29x +s~lx'3.
+3(,x!a_ + X‘a



Pascal's Triangle ‘ \
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(a+h)'=|a+|b \ 3 3 |
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Ex 3: Using the pattern above, expand these.

D o) = (xaly) A% | B e f_z.’;a_
< 15 +Sx'Eg)+OXK Cy) e +"\(‘2¥3 24)
= ()
*lowty) + Suég iy w?aé‘é%:) #4234)
= -S*WW ‘a +l(%n\
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The Binomial Theorem

To get to this theorem, we need to introduce a new notation.
Factorial

The factorial of a non-negative integer is defined as:

0!'=1 (b, deftn)
n! = 12)(3)...(n)

Ex 4: Evaluate the factorials of the integers 1 through 6.
1<) 31:321=6 S'eSY.32|= 120
2022022 Y3212 e $432(=F20

Ex 5: Evaluate

17! 100!
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The Binomial Coefficient ( n ) n, k are nonnegative integers

o n>
a‘ﬂ):W})?\ L’mi\ as "N choome |
\ 1(n-k)! ' dlSc nolznle as nq‘ w(k\

Ex 6: Evaluate these binomial coefficients.
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=103 3 _W
=210 \~ 3= %

Ex 7: Show“:}-lit (a+b) 2( )a ab+ O
Z(L)a"0 ("3:»:4«(“) Lt (f)av
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The Binomial Theorem I (a+b)" = )"J

NOTE: 'ﬁv.( )m %ac-ﬂ the numbas in Pascals A.

Ex 8: Use this theorem to expand (3x 2. &=3x, b=-2
(22) =(°)(ax) (5@ + (3)eS ey
HFyeder +(3)eoar ()
- |(3‘ & ) +S(E0I)R) 4 o(PR ) +1( M XE)

eI, -2: ™ +L|Eot-o 2> +320x +240% -3 )

Ex 9: Consider (2x-y)°. Find the term that contains x” and the term that

contains y*. A= Zg bs-qa,
D% devm: (33(2 =5 S' :\
= 3¢S Lgy
T
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