C12-11.11 - Binomial Expansion Notes

Binomial Expansion:

(x+2P=x+2)(x+2)=x*+4x+4
x+22=(x+2)(x+2)(x+2)=(x+2)(x*>+4x+4) =x3 +4x*> +4x +2x*> +8x +8=x3 +6x*> + 12x + 8

(x+2)?2=1x*>+4x+4

(x+2)P2=1x3+6x>+12x +8
k is always one less
than the term number.

(a+b)" ;n+1terms trer = n Cra™ *bk
( _ 5)3 n=3 t5 = tk+1
X 5=k+1
/ﬁ \ 4=k
b=-5
a=x
Binomial "n" Row # Expansion Numbe
r of
Terms
(a+b)° 0 1 1 1
(a+hb) 1 2 la + 1b 2
(a+b)? 2 3 1a®+2ab + 1b? 3
(a+c¢)® 3 4 1a® + 3a%b + 3ab? + 1b3 4
(a+b)* 4 5 la*+4a3b + 6a?b? + 4xb3 + 1b* 5
(a+b)> 5 6 1a® + 5a*b + 10a3bh? + 10a?b3 + 5ab* + 1b°> 6
(a+b)° 6 7 1a® + 6a°b + 15a*b? + 20a3b® + 15a?b* + 6ab> + 1b° 7

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

General Formula: Notice that the sum of the exponents of each term is equal ton

t, k=0 trh k=1
(@a+D)" =, C(a)"(B)°+ nCr (@™ (D) + nCa(@)* 2 (D) + -+ + 1 Coma (@) (D)4 1 Ca(@)° (D)™

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

n==~6
tipr = n Cx@" " b" Z - Z
t5= 6C4_a6_4b4 -
t5 == 15a2b4
teer1 = s
k+1=5
k=4
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C12-11.11 - Binomial Theorem Middle, x*11, x*O Notes

FOIL(x2+2)3=(x?+2)(x?+2)(x*+2) = (x* +4x* + ) (x* + 2) = x® + 6x* + 12x% + 8

3
Which term in the binomial expansion (x* +2)" has x*? Find the term
tysr = n Cxa™ *b¥
tirr = 3 Ce(x®)37F(2)F

— (x2)3—k
£ 62k — 34 (x%)3 k= x* (x?)37¥, is the only part that contributes
6—2k=4 to the exponent of x
2 =2k
k=1 tg+1 =

tiy1 =ty The second term, t,, will have an exponent x*

tisr = n Ca™ *b*
ty = 3G (x*)* ()1
t, =3(x?)%?x2
t, = 6x*

The second term, t, = 6x*

3
Which term in the binomial expansion (xz + 2) is a constant? (5 = 5x°) Find the term.

tysr = n Cxa™ *b¥
trr = 3 Ce(x®)37F(2)F

— (x2)3—k
6—2k_ 0 2N3—k_ 0 nCr and the negative in front of x do not
X =x (x*)>F=x . O . o
6 — 2k =0 contribute to finding which term it is.
6 =2k
k=3 lk+1 =

341 = 14

tirr = n Cra™ *b¥
ty = 3C(x*)*73(2)°
t, =1(x*)"x8
t, = 8x°
t, = 8

The fourth term, t, = 8

10
Which term in the binomial expansion (x2 - %) has x11?Find the term. Note:

tirr = n Cra™ bk

_ 2410—k (_ . —1\k 10
te+1 1€x€k)(198_2((x_1()kx ) (xz _%) = (x2—x"1)10
5 20-2k 5~k
5203k _ 411
20-3k =11
9 =3k
3=k

b1 =
tz41 =ts  The fourth term will have x1.

tirr = n Cea™ *b¥

trr1 = 10 Ce(x®)M07F (—x1)¥
ty = 10 C3(x*)1073(—x"1)3
ty = 10 C3(x?)"(—x"1)3

ty = 10 C3x™*(—=x73)

ty = 10 C3(—x'1)

t, = —120x1

The fourth term, t, = —120x1!
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