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The Binomial Expansion




KyblKTan ecenteynep YWiH
Hbi0TOH OMHOMBI.

OKy OarpapaamMachiHa cijiTeMe:
12.1.2.11

XYbIKTAMN ecenTteysiep YWIH palLMoOHaN KepCeTKILWTI
LopexenepaiH OMHOMABIK XiKTeNyiH KonaaHy




1

11

12 1
13 3 1

14 6 4 1

15 10 10 5 1

16 15 20 15 6

17 21 35 35 21 7 1

18 28 56 /0 56 28 3 1

19 36 84 126 126 84 36 9 1

10 110 45 120 210 252 210 120 45 10 1

11 111 55 165 330 462 462 330 165 55 11 1
B
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KanTtanay

~HblOTOH BUHOMBI  ¢*=— ™ (k=0L..n)
Kl(n— k)

(a +b)n =C::a“b“ +Cr:an- Ibl +C,.l'an-.'b/ +". +C:’nan-mbm +"- +C:,,a“b“ —

n(n > I) n202 n-’ n=mp m n
1 g T b" +...+b", 2de
" (n-m)!m!a e e HblH,

:an +nau- lbt +

HOMEPIH aHbIKTAY

(”) n—kp k
a b k nk_k
(k + 1) uneH eoipaxeHma (a + b)" ecTb K , Cnx y




KyblKTan ecenTteysep YWiH HbOTOH
OVHOMDI

» Hbl0TOH BUHOMBIHBIH, hopManacbeiHa a=7, b
=X —KOIFa OKYLUbl1apFa ¥CbIHbIH,bI3.

» (1+x)"=1+nx+ n(nz_l)x2 + n(n—;??fn—Z)x3 +
ot x™

» Ocbl bopmynaHbl x-TiH (x| <1) Kiwi MaHi
bonrFaHparbl XyblKTaFraH ecneTteynepre

KONAAHYFA bIHFAW/Ibl XXoHEe /7 —HiH, Ke3 KeNrex
HAKTbIM MaHAepiHAe KonaaHyra bonazabl




Mbicanpapabl KapacTbipy

HbTOH BUHOMBIHbIH, hOPMYNACbIH KON AHbIM,
0,0001-re peniH ecenTenmis (1,0018)°
Llewyi:

» 1,0018°> = (1 + 0,0018)°=1+5-0,0018 + 10 -
0,00182% + ---+ 0,0018°.
» KOCbIHAbIHbIH, YLWIHLWI KOCbIJIFbILbIH,
barananmMbi3
10-0,0000324 < 0,00004 < 0,0001.
» KanFaH KOCbUIFbIWTAP Killi, COHAbIKTAH

YWIiHLWIi MYWweciHeH 6bacTan KapacTbipa a/iMayFa
6onaabl. OHAa 1,0018° =~ 1+ 5-0,0018 = 1,000.



Tanceipma

1. (1+2a)%;

2). (x = y)%

3). TeHaeyai wewiHi3: (x — 2)°+(x — 4)°= 64;

4). HblOTOH OMHOMBbIHbIH, XiKTeyaeri anTbiHLb
MYLLIECiHiH, KO3 DULMEHTTIH TabbiHbI3: (a + b)Y
5). BHOM XikTeyiHiH, 13-wWi MYLIECiH TabbiH,bI3:
(V3 +/2)15.

6). KypamblHAA xX—Ke Tayenni emec OMHOM
MYLLECIHiH, HOMepiH TabbiHbI3: (3/x +%)16




Tanceipma

1). (14 2a)%;

XKayabbl: 1+ 8a + 24a? + 32a3 + 16a*.

2). (x —¥)°

Xayabbl: x® — 6x°y + 15x*y? — 20x3y3 + 15x2y* — 6xy°> + y°.

3). TeHaeyAai wewini3: (x — 2)°+(x — 4)%= 64; Xayabsl: 2; 4.
4). HbloTOH BUHOMBIHbIH, XiKTeyAeri anTbliHLLbI MYLIJECIHIH,
KO3 DULMEHTTIH, TabbiHbI3: (a + b)'° MKaya6wr: C3, = 252.

5). BUHOM XiKTeyiHiH, 13 Wi MYLeCiH TabbiHbi3: (/3 +v2)15.
aya6el: T3 = Tip41 = CI2(3/3)3(+/2)1?= 87360.

6). KypambiHaa x—Ke Tayenm eMec bBMHOM MYLWIECiHiH, HOMepiH
TabbiHbI3: (3/x + )16

16-m 16—4m 16—4
Kayabbl: T, 1 = C{ex 3 x M =Ctx 3 n
—LWi MYLLeCi OT X—Ke Tayenai emec.

=0, m=4,5
3




XX¥NTbIK XX¥MbIC

» HbTOH BMHOMBIHbIH, POPMYACbIH KONAAHbIM,
0,01-re peniH ecentenmis 2,0054

» HbTOH BMHOMBIHbIH, (DOPMYACbIH KONAAHbIM,
0,001-re peniH ecentenmis 5,005°

m



Tancvipma 2.
2x+7
(x—=1)(x+2)
MYIIECIH TaObIHBI3.

OPHETIH KaparaibiM OeJIIeKTepre KIKTeN, OHbIH OMHOM/IBIK KIKTEJIY1HJIET1 aJFalliKbl YIII

[emryi:
AHBIKTaIMaraH KO3 PUIMEHTTEP 9/1ICIH KOJIAaHANBIK;
2x + 7 A B

G-Dx+2) -1 x+2

Exi xakTer n1a (x — 1)(x + 2) epHerine keOeHlTCex,
2x +7 = A(x + 2) + B(x — 1) anambis.

x=1 = 9=34 = A=3

x=—-2 = 3=-3B = B=-1

Jlemexk,

2x +7 _ 3 1
(x—Dx+2) x—1 x+2

BUHOMIIBIK KIKTENIyi Komany yiniH epHektep (1+...) TypiHze ka3bUTybl KEPEK, COHJIBIKTaH Keeci
TYPJICHAIpYJIEpAl ’Kacay Kepek:

2x+7 =3 1 o g 1 x\ 71
(x—1)(x+2) T 1—x 2(1+§) - 3(1 X) 2 (1 T 2) (1)
2x +7 301 4 x 4 19) 1 ) x+x2 7 1
x—1D(x+2) X\t T2 )T T2 T g
11x  25x?

L7 _lx
KayaOsr: - ;.




0,01-re peniH ecenTenmis 4,98%.
Lewwyi:
» 4,98% = (5 —0,02)* =
54.(1—4-0,004 +6-0,004% —4-0,004% + 0,004%).
» KOCbIHAbIHbIH, YWIiHWIi KOCbINFbIWbIH, 6baFanaumMsbi3 0,06 > 0,01.

» KOCBIHAbIHbIH, TepTiHLWIi KOCbIIFbIWbIH, 6baFananmbi3
0,00016 < 0,01.

» KanfaH KOCbINFbIWTApP Kiwi, COHAbIKTAH TePTiHWI MYwWweCiHeH
bacTan KapacTbipa asimayfa bonaabl.. OHAa

4,98* = 615,06.




B The Binomial Expansion

You need to be able to expand expressions of the form (1 + x)" where n is any real number

Find: (1+x)*  Always start by writing out the general form

x? x3
(1+X)n = 14+ nx + n(n—l)i + n(n—l)(n—Z); ...... + nCrXT s
: : u

n n o

in:

n=4

X2 3 x4 X=X
1+ @®x + 4(3)7 + (4)(3)(2)3 + (4)(3)(2)(1)ﬁ

(1+x)*

Work out each term
separately and simplify

1+ 4x + 6x% + 4x3 + x*

Every term after this one will contain a
(0) so can be ignored

- The expansion is finite and exact

3A



B The Binomial Expansion

You need to be able to expand expressions of the form (1 + x)" where n is any real number

Find: (1—2x)> Always start by writing out the general form

2 3
A+x)" =1+ nx + n(n—l)x— + n(n—l)(n—Z)x— ...... + " Cx"
2! 3! .
Sub in:
n=3
(—2x)2 (—2x)3 X = -2X
1-2x)3= 1+ (3)(-2 3(2 + (3)(2)(1
( 2 (=20 + 3(2) 2 HR1) 6 Work out each term separately and
simplify
It is VERY important to put brackets
= 1—-6x + 12x% — 8x3 around the x parts

Every term after this one will contain a
(0) so can be ignored

- The expansion is finite and exact

3A



% The Binomial Expansion

You need to be able to expand expressions of the form (1 + x)" where n is any real number

1

Find:

(1+x) Rewrite this as a

(1401 power of x first
= X

Write out the general form (it is very unlikely you will have to go beyond the first 4 terms)

x2 x3

A+)" =1+ nx + nn—-1)— + nn-H(n-2)
2! 3! Sub in:
n=-1
(x)Z (X)3 X=X

14+0)71= 1+ (D) + (D) (—1)(—2)(—3)7

Work out each term separately and
simplify

With a negative power you will not get a (0) term

- The expansion is infinite
= It can be used as an approximation for the original
term



The Binomial Expansion

You need to be able to expand expressions of the form (1 + x)" where n is any real number

1 power of x first

Find: v1—3x
) Rewrite thisas a
= (1-3x)2
Write out the general form (it is very unlikely you will have to go beyond the first 4 terms)

x? x3
A+)" =1+ nx + n(n—l)g + n(n—l)(n—Z)E

Sub in:
n= 1/2
1 1 1\[ 1)(=3%)? 1\ ([ 1\(_ 3\(=3x)° x = -3x
(1-302 =1+ <§) (=3x) + <§> <_ E) 2 + <§> <_§> <_ E) 6 Work out each term separately
and simplify
3 9 27 - You should use your
= 1— 5 - gxz — EX3 calculator carefully

With a fractional power you will not get a (0) term

- The expansion is infinite
= It can be used as an approximation for the original

term 3 A



The Binomial Expansion

You need to be able to expand expressions of the form (1 + x)" where n is any real number

1
Find the Binomial expansion of: (1 —x)3 and state the values of x for which it is valid...

Write out the general form
2 3

1+0" = 1+nx + n(n-Do + n(n-Dn-2)=
2! 3! Sub in:

n:1/3

1 1 1 2\ (—x)2 1 2 5\ (—x)3 X = -X
a-0f =1+ (5)en + (5)(-5)F 5525
Work out each term
! : separately and simplify

= 1- 395 —8l The values fluctuate (easier to see as decimals)
- The result is that the sequence will not
converge and hence for x = 2, the expansion is
1 — 0.666 — 0.444 — 0.4938 not valid




The Binomial Expansion

You need to be able to expand expressions of the form (1 + x)" where n is any real number

1
Find the Binomial expansion of: (1 —x)3 and state the values of x for which it is valid...

Write out the general form
2 3

1+0" = 1+nx + n(n-Do + n(n-Dn-2)=
2! 3! Sub in:

n:1/3

1 1 1 2\ (—x)? 1 2 5\ (—x)3 X = -X
(1-x)33 =1+ <§> (=x) + <§> <—§>( ;) + <§) <—§> <—§> 6
Work out each term
separately and simplify

1 1 5 .
=1-=- - = — — The values continuously get smaller

6 36 648 - This means the sequence will converge (like
an infinite series) and hence for x = 0.5, the
1 — 0.166 — 0.027 — 0.0077 sequence IS valid...




3 m Hﬂ H T'@ KC e M3CK ecebi

(1 + 5x)™ GHHOMBIHBIH X A3peskeci 6Cy peTi GOMBIHIIA KIKTeTyiHIH ATFAIKE! YT
MylIeci Oepuires:

1-10x + koc’.
TYpaxThl k CAaHBIHBIH MIHIH TaOBIHBI3.

(=31
2!

B1

1+(=2)-5x+ (5x) +... xone 75 aeren

JAZavyall aIblHFaH




KochIMIIIa TancbipMa

1) TeHaIKT1 AoJICIICH]13:
a) CK + 2CK*1 + ck=2 = cktz2
b) CL + 2C% +3C5 + -+ nClt =n-2""1

2. (1 + 2x* — 3x*)'° GunomuBIH

JKIKTEITy1HIer] X° —HiH Ko QHULIUEHTIH
TaOBIHBI3AAP.

.



OV)

. BUHOMHBIH XIKT€Iy1HAET1 OPTaHFbI MYIIICCIH

1y 10
YKa3bIHbI3; (Za + E)

. Erep (1 + x)™ OMHOMBIHBIH KIKTCIYiHICTI

YIIIHIII 5KOHE JKETIHII MYIIEIIep
K03 (PULMEHTTEP1 T€H 00Jica, OHAA N-A1
TaOBIHAAP.

. (x+7)" OGMHOMBIH KOCBUIFBIIIITAPFA KIKTEHI3
. BUHOMHBIH JKIKT€Iy1H1H OCCIHII1 MYIIICCIH

TaOBIHEI3 (2X - 5Y)°.




Tancvipma 1.

) X IopeKeCiHIH ocyl OOHbIHIIA KIKTSHI3:
1

i) (1 + x)3; i) (1 —3x)7%;
b) OHEKTIH KYBIK MOHIH TaObIHbI3:

1
i) 1,0073; ii) 0,097 72;

i) (3 — x)73.

iii) 2,994 73,



e ) TecT

PasnoxeHvem cteneHn 6uHoma (z — 3)6 ABNAETCA... (OTMETb OAVH BapuaHT OTBeTa):

O z° — 192° + 153z* — 54023 + 121522 — 1548z + 729
O z° — 182° + 153z% — 54023 + 121522 — 1548 z + 730
O z% — 182° + 1352% — 54023 + 121522 — 1458z + 730
@ % — 1845 + 13524 — 54023 + 121522 — 1458 z + 729




) . 5
Onpegenn YeTBEpPTOE C/araeMoe B pasNoxeHnn cteneHn 6uHoma (3a — 2)°.

OTBeT:

O 72042
O —720a
O 720a

@ —7204°




Onpeaenn cymmy 3-ro laraemoro B pasnoxeHuu crenery 6uHoma (3n + 2)4 1 4-ro cnaraemoro

| =
B pas3fioxeHuu creneny uHoma (2n + 3)~.

OTBeT:

O 864n2
O 126972
® 846n>

© 1296n°




1 12
B pa3noxeHun (;122 5 —> MHOXWUTEJIb &
£r

3 COAEPXUT (OTMETb OAVH BapuaHT OTBeTaA):

O 8 uneH ¢ koadhdpuumeHTom 720

(O 7 uneH ¢ koadbPpuumeHTom 704
‘ 8 uneH ¢ ko3adpuumeHTom 792
O 7 uneH c koadppuumeHTom 792




Peduexcus.

- HeHI 0in0iM, HeHi YUpPEeHOIM
- HeHI moavlK mycinoeoim

- HEeMEH JHCYMbICIbL HCANSACMBIPY
Kaoicem




