Chapter 13

Sequences; Induction; The Binomial
Theorem

13.5 The Binomial Theorem
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Section 13.5 The Binomia Theorem
_ 3By 5 By 4, B 3, B 2 Y 1 8500
(x+1)° = 505X +e10% +eoaX +eaX teagt * g
= x> +5x* +10x° +10x* +5x +1

(x- 1 = 2905 + 20 1)x* +30(- 1) + 20 173 + T9(- 1" + T~ 1°X°
= x° - 5x* +10x% - 10x* +5x- 1

65 o o6 a6 o6 a6
(x-2) = e08X6+e18X5( 2)J’ezg x(- 2y +E‘38 X*(- 2)’ +e48 x'(- 2)°

%zx(- 2)°+ gg;xo (-2)°
= X® + Bx5(- 2) +15X* x4+ 20x3(- 8) + 15x% X16+ 6x X(- 32) + 64
= x5 - 12x° + 60x* - 160X + 240x - 192x + 64
= B0+ B0(3)+ 20:0(3) + T (3 + TOX (3 + T3y
= x° +5x (3) +10x% 9 +10x%(27) + 5x 81 + 243
= x> +15x* + 90x3 + 270x? + 405x + 243

(x+3)° =

Bx+1)* = 3530 + 930" + SY 07 + BY 39+ 545
= 81x* +4xR7x% +69x° +43x + 1= 81x"* +108x° +54x° +12x +1
(2x+3)° = 228(25° + 302 33+ 29 20° & + 323028

L &6 by
+ oy @8 + 558

= 32x°+ 5X16X* X3+ 10 8% X9 + 10 X4x* X27 + 5x2% >81 + 243
= 32x°+ 240x* + 720x® + 1080 x> + 810x + 243

b+ =g 1) ) b +85§(x2 ) g )
e43x e53(y
= X +5x%y +10x°y* +10x"y® + 5x%y® + y*°
(- v) =S v)" + 59 2)+3§8(X2)4(- 2)2+§§2(X2)3(- y)

@o 2
e4z(X ) eSﬂX e6z(
= x2 - 6x™%y? +15x%y* - 20x°y° +15x4y - BX2yY +
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Seguences; Induction; The Binomial Theorem

(J§+J' 5& +§g‘l' JE *Szﬁ‘& J'z +gsz(fx J'z
A VRIV)+ ) (V2

=33+ 6y 2x ¥ +1552%x 2+ 20 W 2x% '+ 15 x4 x + 6xayf2x "% + 8
= X3 +642%52 +30x2+ 40J2x3 ' 2+ 60X + 242%Y2 +8

(V% B = SdR) (- )+ 1) (- 48] + 53 (- 3]
[ e U e

gA&fz

=x2- 43x* %63 - 433X +9= x*

.s %.. é..
(ax +by)° = eoz(ax +§8(ax ¢ ><by+é28(ax )(by)* +é3° ax)’ (by)’*

- 4433 2+18x - 1243x%2 +9

e40‘ax 5ﬂ(by
= a’x® + 5a*x*by +10a3x3p?y? + 10a2x2b3y3 + Saxb*y* + b%y®
% %..
(ax - by)* = 295(ax)" + S ax)’(- by) + Za0(ax)’ (- by)” + 2a5(ax)(- by)®

* é48(' by)*

= a'x* - 4a3by + 6a’x*b*y? - 4axby® + by

n=10, j =4, x—xa 3

a0y 6 10 >9>8x7

4
e4gX 3" = mf@l m@lx —17 01&

The coefficient of x° is 17,010.

n=10, j=7, X =X, a—-3
aé003

The coefficient of x3is - 262,440.

n= 12 j—5 X = 2X, a—-l
8(2X) {-1)° = 5|7|X128 -1 =
The coefficient of X’ is - 101,376.

T70x A~ 3)" = Jpx x-2187x° = % x-2187%° = -

1211510 X958
aod 128X =

262,446°

- 101,376x’
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Section 13.5 The Binomia Theorem

n=12, j=9, x=2x, a=1
?gg(zxf X1y = gigpec) = 2580.8:0 =1760x
The coefficient of x* is 1760.
n=09, j—2 X = 2X, a 3
3(2 x)| & = quzs (9)= H>§_28x X9 = 41,472X7

The coefficient of x” is41, 472.

n=9, j=7 x=2x, a=-3
D02x) A-3)' = 7y (- 2187) = S0 XX’ x- 2187 = - 314,928
The coefficient of x* is - 314,928.

n=7 j=4, x=%x a=3

@o 3 765
e4;a ><3 —Sfel Wx&x —2835X

nN=7]=2 X=X, a=-3

835, 5 756
GZﬂ X(- 3) —T@ —T@X =189x°

n=9 j=2, x=3x, a=-2
8(3x) - 2)° -2|-7T>Ql87 x4 = H>8748x =314,928’

n=8§ j=5, x=23x, a—2

a8 8X7 6

é58(3x)3><(2)5— I><27 P32 = oy 864X = 48,384%°
The constant term in g&jzg(x )12 lge)l(g occurs when:

212- )=j ® 24-2j=j ® 3j=24 ® |=8.
Evaluate the 9th term:

A2/ 2\4 o _ 12! g 1 _12X11x10x9 X

2gaX) *g%z SFAX F T g X T4

. . N

The constant term in g?g(x)g"?@ izg occurs when:

9-j=2] ® 9=3] ® |
Evaluate the 4th term

1 9l 1 9x8x7
Soo0) & =m¥6x'ﬁ='mx°='84
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o 280, o @ 28 .
The X" termin & (X STro occurs when:

10-j-1j=4® -3j=-6® j=4
Evaluate the 5th term:

2806,,16, 2 26" _ 101 ¢ 16 _ 10505857 1 4 _ oo 4
S 400 8= = g %—m%x = 3360x

The coefficient is 3360.

The x* termin g‘ig(ﬁ)g Jze%g occurs when:

58-j)-3j=2 ® 4-3j-3/=2@ -j=-2@ j=2.
Evauate the 3rd term:
6 ae3o _ 8l 9 8x7 _
e2z(‘r) eJxo 6 o X% = g OX = 252

The coefficient is 252.

(o) ° =(1+10°%)° = 20,¢° + L0490 + ezg@_ {10°) + &0 ><12 {10°%) +

€09 el1o
= 1+ 5(0.001) +10(0.000001) +10(0.000000001)+ ...
= 1+0.005 +0.000010 +0.000000010 + ...
=1.00501 (correct to 5 decimal places

(0.998f = (1- 0.002)° = 2201¢° + 30:4° (- 0.002)+ 20" - 0.002)°
+ 36
+ gL A~ 0.002)* +

= 1+6(- 0.002)+15(0.000004) 20(- 0.000000008) + ...
=1- 0.012 +0.000060 - 0.000000160 + ...
= 0.98806 (correct to 5 decimal places

n n
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Section 13.5 The Binomia Theorem

g | B aBG _
43. Show that é0g+ é1g+ +enﬂ 2"
2" :(1+1)“

%O*Xl e v><1” 1><1+§ -'><l” X +aﬁ2><1“' "X
1]

30 a0

g % b b

44.  Show that 2"33 g?g+ 2"”28 (- 1)”2”33 0
0=(1- 1)
_angp QY n-1 QY n-2 2 n-n
=e0gd o1l DTl -1, en;z;>q (-1
_af_ o8, s 28
=e0p” e1ot ez - T D éng
@oé’d aBg &10 By, d g 33 By Eé.o @0
4. 0pedy Telgedy edgT ergeds 619 T e3eedg eZta

abjad g 3530 8650883 ad 30 —

5 _
*eapedpedn Tesgeds ~eat g -0 =1

46. 12!=479,001,606 4.790016 " 10°
20!= 2432902008 * 10"

25! =1.551121004" 10%

aézo 1

| < —_0

121» 2 X12p Pa =0 12 510 » J24 (54782414.52)(1.006993007)
» 479013972.4

205 1 ,
20!» ,/_peeg gi PEoE 18» J40p (2.161276221" 10"7)(1.0041841)
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251 » ijg R+ TN@lﬂg » JBOP (1.233497203" 107*)(1.003344482)

» 1551129917 10*®
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