PHUONG PHAP GIAI CAC DANG TOAN SU DUNG CONG THUC
KHAI TRIEN NHI THUC NEWTON TRONG CAC PE THI PAI HQC

Tac gia: Ha Bién Thuy
Giao vién THPT chuyén Lé Quy Don
A. Su cin thiét, muc dich ciia viéc thue hién sang kién:

- Mon toan c¢o6 vi tri quan trong dac biét trong cdc mon hoc & nha truong
phé thong, n6 1a co so cua nhiéu mén hoc khac. La mon hoc duge nhiéu hoc
sinh yéu thich vi tinh tu duy triru tuong dé cho cic em tha hd kham pha nhing
diéu méi la khi di tim hiéu no.

- Kién thirc vé nhij thirc Newton 13 mot trong nhimg kién thirc co ban nhat
dugc trinh bay trong chuong trinh toan THPT. Nhitng vin dé vé nhi thirc
Newton khong nhitng phong phti va da dang ma con rat quan trong doi voi hoc
sinh, diéu d6 duoc thé hién rd qua cac ky thi tuyén sinh va dai hoc - cao dang
hang nam.

- Ngoai noi dung duge trinh bay trong SGK Dai sd va Giai tich 11 - Nang
cao va mot sd dang toan co ban vé nhi thic Newton, con cung cép thém mét sb
dang toan va phuong giai cia mot so dang dang toan khac sir dung nhj thuc
Newton nhiam phuc vu tt cho cac ky thi dic biét 1a ky thi vao dai hoc va cao
dang.

- Bé dap tmg nhu cau hoc tip cta hoc sinh va muc dich ctia viéc d6i méi
phuong phap day hoc mon toan trong truong THPT dé phat huy tinh tich cuc,
cht dong sang tao nham nang cao tu duy va tri tué cho cac em . T6i chon dé tai :
“Phwong phdp gidi cdc dang todn s dung céng thirc khai trién nhi thirc
Newton trong cdc dé thi dai hoc”.

B. Pham vi trién khai thwe hién:
- Péi tuong nghién ctru: hé théng cac kién thuec, cac dang toan co ban,

nang cao va k¥ nang lam toan co sir dung cong thirc khai trién nhi thirc Newton.



- St dung cho hoc sinh hoc 16p 11, 6n thi hoc sinh giéi vong tinh 16p 11
va hoc sinh on thi dai hoc, cao dang.

- Khéch thé 13 hoc sinh 16p 12C7 nam hoc 2014 - 2015 Truong THPT
chuyén L& Quy Don.

C. Noi dung

1. Tinh trang giai phap da biét:

- NoOi dung bai hoc Nhi thirc Newton trong chuong trinh sach gido khoa
16p 11 nang cao véi s tiét kha khiém ton theo phan phdi chuong trinh ctia Bo
gido dyc va dao tao 1a 3 tiét ca ly thuyét va bai tap, nhu vay hoc sinh chi co6 thé
giai quyét cac dang todn hét siic co ban vé nhi thitc Newton trong sach giao
khoa va sach bai tap.

- Trong thuc t& véi cac dé thi dai hoc trong nhitng nam tir 2002 dén nay
thi cac cau trong dé thi co sir dung cong thirc khai trién nhi thirc Newton déu van
dung va két hop rat nhiéu kién thirc ma hoc sinh duoc hoc sau khi hoc Nhi thirc
Newton trong chuong trinh 16p 11. Chinh vi vay dé két ndi céac kién thirc trong
toan bo chuong trinh toan THPT c6 st dung cong thirc khai trién Nhi thirc
Newton dé giai la mot van dé duoc dit ra vai cac hoc sinh thi dai hoc cao déng.
Noi dung chuyén dé nay co thé giup giai quyét co ban cac van dé con ton tai
trén.

2. Noi dung giai phap.

a) Muc dich cia giai phap:

- Rén luyén k¥ nang thanh thao cho hoc sinh v6i cac dang toan co ban
trong chuong trinh toan 11.

- Cung cap thém céc kién thirc va cac dang toan co sir dung cac kién thirc
trong chuong trinh 16p 12.

- Phéi két hop mot cach linh hoat céac kién thirc trong hai chuwong trinh dé
giai quyét cac bai toan phirc tap.

- Giai quyét tot cac bai trong cac dé thi dai hoc cta bd gido duc tir nim
2002 dén nay va cac dé thi thir cia cac trudng THPT.

b) Noi dung giai phap



PHAN 1: Co s6 li luén.

Céc kién thirc co ban va can thiét trong chuong trinh sach gido khoa 16p
11 nang cao dé giai quyét cac bai toan st dung cong thirc khai trién nhij thuc
Newton.

1. Hoén vi: (Cong thirc tinh s6 hoan vi)

- S6 hoan vi ctia tdp gdm n phan| P, =n! v6i neN’.
- Quy udc: 01=11=1
2. Chinh hop: Cho tdp A gém n phan ti, sb chinh hop chap k cua n phan

dugc tinh theo cong thirc: v6i Vk<n, ne N

(n—K)

3. T6 hop: Cho tap A gém n phan ti, s6 t6 hop chap k cta n phan tir dugc

A= =n(n-1)(n—-2)...(n—k +1)

tinh theo cong thirc; nl

Cl=—
" k!(n-k)![oik<n,neN.

4. Mot sb dang thire t6 hop:

Véimoi k<n, neN" ta co cac dang thirc sau thuong dung:
+ A =kIC!
+C=C"
L Cr+Cit=CH

5. Nhi thtirc Newton

- Cong thire khai trién nhi thitc Newton: véi ne N.

(a+b)' = Zn:ana“*kb" =Ca"+Cla" b +...+C"ab™ +C"o"
k=0

- Cac dang thirc thudng dung duoc suy ra tir nhi thirc Newton:

+ (a—b)' =Y (~1)'Ctab* =Ca" —Cla" b +...+(~1)'C'b".

k=0



+ C/—Ci+C!—....+(-1) C! =0.
+ (1+x) =C)+Cx+CX* +....+CX".
+ (1-x) =C! -Cix+Cx* —...+(-1) Cx".

PHAN 2: Cac dang toan - Phwong phap gidi - Cac vi du minh hoa va
bai tap tu luyén.

Dang 1: Cac bai toan vé hé sé trong khai trién nhi thirc Newton.

1. Phan tich va dua ra phuong phap chung cho dang.

- Phan tich: bai toan thuong gip véi cac dang cau hoi: tim hé sb cia X"
trong khai trién, hodc tim sb hang khong chira bién trong khai trién, hodc sb
hang thtr k trong khai trién hoidc cac ciu hoi khac lién quan dén hé s trong mot
khai trién nhi thirc Newton d3 cho khi d6 ta s& thuc hién theo cac budc sau.

- Phuong phap:

Buwéc 1: Khai trién nhi thic Newton ¢ dang tong quat hodc & dang khai

trién.
n
(a+b) =) Cfa"*b*=Ca" +Cla" b +....+C"ab"* + C'b"
k=0

Buwéc 2: Tim dang s6 hang tong quat cua khai trién ki hiéu:
T, =Cra" b
Rut gon sd hang tong quat véi s6 mil thu gon cua cac bién co trong khai trién.

Buée 3: Can cir va yéu cau clia bai toan dé dua ra phuong trinh twong ng
véi giai tri cia k. Giai phuong trinh tim k thoa man 0 <k <n.

Buéc 4: Thay gia tri k vira tim duoc va s6 hang tong quat va tra 1oi ding
yéu cau ctia bai toan.

* Mot s6 luu y khi thuc hi¢n dang toén.

- Van dung céng thirc phit hop (a+b)" hodc (a—b)" véi neN’, khai
trién cong thirc 6 & dang khai trién theo s6 mil ting dan hodc giam dan cia a

hodc dung cong thure thu gon.



- Viét dugc cong thirc cua s6 hang tong quat va thu gon s6 mi cua cac bién
c6 trong khai trién. CO thé str dung cac cong thirc sau d€ thu gon s6 mil cua bién:
+ Cac phép toadn véi lily thira s6 mii nguyén va s6 mil hiru ti:

(am)n =a™, vm,neZ, a>0

+ Can bac n ciia mot sb
m

Yam =an; a>0;mneZ

- Trong khai trién (a+ b)n ludn c6 (n +1) s6 hang.

- S hang thir k +1 twong tmg n = k va goi 13 s hang tong quat cua khai
trién.

- Tong s6 mii cta a va b trong khai trién luon bang n.

2. Vi du minh hoa.
Vidu 1:

[1]. Tim hé s6 cua X'™y® trong khai trién (2X — 3y)200 :

[2]. Tim hé s6 ctia X' trong khai trién (3— 2X)15.

7
[3]. Tim s6 hang khong chira X trong khai trién (3/; + %J ; (X > 0) :
X

Pé tuyén sinh khoi D niam 2004
Phan tich: Ta thay day 1a cac vi du rat co ban cua khai trién nhi thirc ta

thuc hién dung cac budc da néu o trén.

N e

Loi gidi.
[1]. Tim hé s6 caa X'y trong khai trién (2X — 3y)200 :

- Khai trién nhi thuc ta c6:
(2x-3y)" =3.Cl (20" (By) =3 (-8) CL2™ ()" y'

-Sb hang téng quat cua khai trién: T, = (_3)k Cl Xy

200"



A A 5 Ny A A 5 101, ,99 1 9. r
- Theo yéu cau cua bai tim h¢ s6 cua Xy thi ta phai co:

—k=99.

200-k =101
k=99

- V6i k =99 thi hé s6 can tim 1a: (-3)” CZ2 2,

200

[2]. Tim hé s6 ciia X' trong khai trién (3— ZX)15 :
, 15
- Khai trién nhi thire ta c6: (3 — 2X)15 =>C.3"" (—Z)k X
k=0

- S6 hang tong quét ctia khai trién: T, 315"‘.(—2)k C. X
- Theo yéu cau cua bai tim hé s6 cuia X’ thi ta phai co: k=7.

- V6i k=7 thi h¢ s6 can tim la: C3°(-2)".

Ix

7
[3]. Tim s hang khong chira x trong khai trién (3/;+ ij ; (X > O) :

- Khai trién nhi thire ta c6:

(] ] )

7
, , .2 L1y
- SO hang tong quat cta khai trién: T, =C).x° 2
- Pé ¢6 s6 hang khong chira x trong khai trién ta phai c6 sé mil cua X bang 0.
Tiec 1a ta c6 phuong trinh:

l k—0ek=4.
3 12

- Vay s6 hang khong chira x 13 s6 hang thit 5 va bang: T.=C; =35.
Vi dy 2: Tim hé s6 ctia X° trong khai trién P(x)= (1+ x*(1- X))8 :

Dé tuyén sinh khoi A nam 2004.

Loi giai

- Theo cong thirc khai trién ta co:

P(x)=(1+x*(1- ) ZCk( ) ch 2kZCJ



8k . _ _
= >3 (-1)'CCix*; (0<j<k<8, jkeN)

k=0 j=0

- S6 hang tong quat clia khai trién: T, = (—1)j Cy.Clx*

-Pé c6 hé sé x® trong khai trién ta can c6: 2k + j =8« j=8-2k.

keN
k=0,1234

Ma 0< j<k<8nén 0<8-2k £8<:>0Sk£4<:>{
-Vo6i k=0= J=8 (loai); k=1= j=6 (loai); k=2= j=4 (loai);
k=3= j=2 (théa man); k=4= j=0 (thda man).
- Vay v6i cdp so K, j thoa man thi hé s6 ciia x® trong khai trién 1a:

(-1)°CiC2+(-1)'Cy.C =238.
Nhan xét:
- Vi bai toan nay khi ta 4p dung khai trién cta nhi thirc véi hai s6 a va b trong
cong thuc thi ta lai thdy xuat hién mot nhi thirc nita trong nhij thic vira khai
trién. Vi vay ta can cha ¥ trong viéc khai trién nhi thire 1an nita va tranh khong
dugc dung chi s6 da c6 ¢ khai trién trude d6 va méi quan hé cua chi s6 sau véi
chi sd trudc.
- Phuong trinh véi chi s6 mil 13 phwong trinh hai 4n, mudn giai phuong trinh do
ta str dung méi quan hé ctia hai chi s6 d3 néu va chon cac cip gia tri thoa man.
Vi du 3: Cho khai trién P(x)=(1+x)’ +(1+x)" +...+(1+x)". Tim hé s6 cua
x° trong khai trien cua P(x).
Phan tich: P(x) 1a tong cua cac khai trién véi s6 mii khdc nhau khi d6 s6 mil
ctia X° trong P(x) can cht ¥ v6i s mii cia x° trong timg khai trién.
Loi giai
Xét khai trién (1+ x)n = Zn:C:X" ;voi 9<n<14,k<n,

k=0

Dé c6 hé s6 ciia x° trong khai trién thi k = 9 trong mdi khai trién trén. Nhu vay

A A 9 1.3 . 9 9 9 9 9 9
hé so cua x° bang: C; +C,, +C[, +C, +C; +C}, =3003.



r R 5

Vi du 4: Tim s6 hang nguyén trong khai trién (\/E +33 ) :
Phén tich:
- Ta phai hiéu thé nao 13 s6 hang nguyén?
- Chu y rang C* e ¢ , VO<k <n. Nhu vay mubn c6 so hang nguyén cua khai
trién thi ta can nhiing diéu kién gi cia s6 mil khai trién?
Loi gidi

v 5 S NN s sk k
Khai trién nhi thite ta co: (V2 +33) =) Ct (22j (33} =Y ci2233,

k=0 k=0

Vi C luon nguyén véi YO<k <5nén dé c6 so nguyén trong khai trién thi ta

5-kM
phai c6: < kN 0<k<5 (*).
keN

Véi diéu kién (*) thi chi c6 gia tri k = 3 thoa man.
Vay k = 3 ta c6 s6 nguyén trong khai trién 1a: C22'3' =60.

3. Bai tap tu luyén.

5
[1]. Tim hé sb cta X° trong khai trién | 3x° —%j ;. (x=0).

12
[2]. Tim hé s6 ctia x* trong khai trién | = ——j ; (X # 0).

12
[3]. Tim s6 hang tu do trong khai trién [X + E ]; (X # O) .
X

17
[4]. Tim s hang khong chira X trong khai trién (3% + (‘/X_3 } ; (x> O)

I

10
. 2 1 ..
[5]. Tim hé so cta X° trong khai trién (l+ —+ ij voi X#0.
X

[6]. Tim hé s6 cita x* trong khai trién (1+2x+ 3x2)10.

[7]. Tim hé s6 ctia X° trong khai trién:



P(x)=(2x +1)4 +(2x +1)5 +(2x +1)6 +(2x +1)7.
10 .
[8]. Pa thue P(x)= (1+ X + Xz) duoc viét lai dudi dang:

P(X)=a, +aX+a,X" +...+a,x”. Hiy tim hé s6 a, cua x* trong P(X).
Dé thi dai hoc Bé quéc phong khéi D nam 2002,
[9]. Tim sé hang nguyén trong cac khai trién sau:
afE\" 4y
o) (V7 +35) D) (5 +7
[10]. Trong khai trién (x@ —45 )124 c6 bao nhiéu sb hang 1a sé nguyén.

[11]. Tim hé s6 ctia s6 hang chira x° trong khai trién biéu thirc:

P(x)=x(1-2x)"+x*(1+3x)"

Pé tuyén sinh khoi D nam 2007.

Dang 2: Xac dinh s6 mii trong khai trién va tim hé s6 c6 diéu kién.
1. Phan tich va dua ra phuong phap chung cho dang.
- Dya vao diéu kién cho ctia bai dé tim s mii cuia khai trién thong thuong 1a giai
phuong trinh chita t6 hop, hoan vi va chinh hop hodc sir dung mdt trong cac
dang thire t6 hop dic biét (43 néu trong phan co so 1i luan).
- Chu ¥ s6 mii cua khai trién luon 1a s6 nguyén duong.
- Str dung céac budc cua dang 1 dé tim hé sb cua x trong khai trién v4i s6 mil
cta khai trién d3 tim duoc.
2. Vi du minh hoa.
Vi du 1. Tim hé sé ciia x* trong khai trién (X2 +1)n, biét tong cac hé sb trong
khai trién bang 1024 véi ne N,
Phan tich: Ta phai biét hé sb cua khai trién trén c6 dang nao tir d6 1ap phuong
trinh v&i 4n n va dang thic t6 hop vé tong cac hé sb thi ta da c6 dang thirc nao
lién quan, st dung dang thirc d6 dé tim dugc sé mii n. Sau d6 quay lai dang 1 dé
tim hé s6 cta x* trong khai trién véi sé mii da tim duoc.

Loi giai



Taco: (x*+1) = anc;‘ (xz)n_k = Zn:C,‘sz”‘ZK .

k=0 k=0

Téng cac hé sb trong khai trién bang 1024 khi d6 ta c6 phuong trinh:
Cl+Ch+CZ+....+C) =1024 < (1+1)" =1024

<2"=1024 < n=10

10 & 10k
Véin=10thi (x*+1) =>"Cl(x°) ch X202
k=0
Dé c6 hé sb ciia X ta phai co: 20—2k =12 < k =4.
Viy hé sb ciia x* trong khai trién bang: C,, =210.

4 3 A /( 9 . . /{ 1 " r.* M /( M A
Vi du 2: Tim hé s6 cta x° trong khai trién (—3 +4X°> | v6i x>0, biétrangn la
X

n+1 _Cn

s0 nguyén duong théa man: Cf; —C . =7(n+3).
Dé tuyén sinh khoi A nam 2003.
Phan tich: Viéc tim n trong bai toan nay 14 viéc giai phuong trinh t6 hop, can
chu ¥ trong viéc gian udc giai thira dang tong quat va sy chuyén d6i sé mi cua X
vé so hiru ti.
Loi gidi: Giai phuong trinh:
Cria—Cr.a= 7(” + 3)

(n+2)(n+3)(n+4) (n+1)(n+2)(n+3)
3! 3!
& (n+3)(n°+6n+8-n"-3n-2-42)=0

<3n=36<n=12

5 \K 11
Ta co: (—+\/_) ZClz( )Hk( Zj =iC1kzx_36+2k
k=0

Pé co x° trong khai trién ta phai giai phuong trinh —36 + % k=8<k=8.

= =7(n+3)

Vay hé s6 ctia x® bang C2 =495.

10



287\"
Vi du 3: Cho khai trién (Xf/; + X 15} . Tim s hang khéng chua x trong khai
trién, biét n 14 s6 nguyén duong thoa man: C" +C"* +C"? =79,

Nhan xét: Tuong tu nhu vi du 2.

Loi gidi: Giai phuong trinh:

n(n-1
Cl+CM+C'? =79 1+n+ (2 )=79<:>n2+n—156:0<:>n:12.

8\2 g, a2k gk, 6 15,
Véin =12 ta c6: Lx:‘ X + X 15} =ZC1"2£X3J (x 15} =Y Cpx 5
k=0 k=0
R 4 A A . A s 16
bé co6 s6 hang khong chira X trong khai trién thi 16 — T k=0<k=5.
Véi k = 5 s6 hang khong chira x 1a s6 hang thr 6 va bang: C,=792.

A A 5 . R 1 " X
Vi du 4: Tim hé s6 ctia x*® trong khai trién (—4 + X7j , biét:
X
=21

n
+..+C, 4

+C3

2n+l

+C?2

C;n+1 2n+l
Pé tuyén sinh khoi A nam 2006.

Phan tich: Ta phai chu ¥ dang thic t6 hop tim n xuét phat tir dang thtc t6 hop

nao ta da biét, ta phai tim dugc mébi quan hé cuia dang thire to hop di c6 véi dang

thire cho trong bai toan dua phuong trinh da cho vé phuong trinh don gian hon

dé tim n.

Loi gidi

Tim n tr phuong trinh: C; , +C> , +C5  +...+C)  =2%-1

£, 0 1 2 3 n n+1 2n+l 2n+l
Ta Co: C2n+1 + C2n+1 + C2n+1 + C2n+l to Tt C2n+1 + CZn+l +o.+ C2n+l - (1+1)

Y k _ ~2n+l-k A 1 _~2n
Ma C2n+1 - C2n+1 tuc la C2n+1 - C2n+:L
2 _~2n-l
C2n+l - C2n+1
3 A~2n-2
C2n+l C2n+1

n -+l
C2n+1 - C2n+1

11



1 2 n el n+1 2n
- C2n+1 + C2n+l to+ C2n+l C:2n+1 C2n+1 +..+ C2n+l

0 1 2 3 n n+l 2n+1
- C2n+1 + C2n+1 + C2n+1 + C2n+1 T C2n+1 + C2n+1 +o.t C2n+l
ey 2n+l 1 2 3 n
- C2n+1 + C2n+1 + 2(("’2n+1 + C2n+1 + C2n+1 Tt C2n+1)

_ 1 2 3 n __ n2n+l
- 2 + 2(CZn+1 + C2n+l + C2n+1 tot C2n+1) - 2

Ta ¢6 phuong trinh: 2+2(2% 1) =2"" & 2% = 2" < n=10.

Véin =10 ta c6: (—+ X j Zc () () =S chxe
k=0

Pé co x* trong khai trién ta phai giai phuong trinh: —40+11k =26 <k =6.
He¢ s6 cia x* trong khai trién bang: CJ =210.
Nhan xét: Bai toan nay kha kho trong viéc tim s6 mil n hoc sinh phai nhé dugc
cac dang thirc t6 hop da biét va van dung that linh hoat v&i sé mii ctia nhi thic
trong dang thirc t6 hop. Con viée tim hé sb ciia x* trong khai trién 13 bai toan
co ban khi da c6 s6 mil n.
Vidu5: Cho f(x)=(1-x)"+x(1+x)" =8, +ax+ax* +...+a,,x"". Tim a,
biét: a,+a +a,+...+a_, =4096.
Phan tich: Pay 1a dang toan sir dung khai trién nhi thirc dudi dang da thirc mot
bién theo s6 mii ting dan hoic giam dan cta bién. Linh hoat trong viéc chon gia
tri cu thé ctia X dé thoa man gia thiét ciia bai toan rdi tinh gi tri cia da thic & ca
hai vé va gia thiét cta bai cho dé tim n.
Loi gidi:
Tir khai trién f(X)=(1-X)" +X(1+X)" =a, +ax+a,X* +...+a,,X"" va gia
thiét a, +a, +a, +....+a_, =4096. Chon x = 1.
Véix=1thi f(1)=2"=4096<n=12.

12

Ta c6 khai trién: f (x)=(1- X)12 +x(1+ X)12 =Y C5(- ‘4 XZClZX

k=0

12

:Z 12 +Zcm m+1

k=0

12



Heé s6 a, tuong tmg véi x* trong khai trién do d6 ta phai co:
k=4 k=4
=
m+1=4 m=3
Vay a,=C., +C} =715,
r 4 2 m \ r
Vi du 6: Biét s0 hang thir tu trong khai trién (x/2x_1 +27 ) bang 20m va hé so

t6 hop thir tu bang 5 1an hé s6 t6 hop thir 2 trong khai trién, me N”. Tim x ?

Pé tuyén sinh khoi A nam 2002
Phan tich: Ta phai lap duoc phuong trinh 4n m tir gia thiét cua bai toan, chi y
dén sb hang thir i trong khai trién thi k nhan gia tri ndo?
Loi giai.
Trong khai trién (\/2"__1 + %/’ZTX )m hé s t0 hop thir tu bang 5 lan hé s6 to hop thir

2 tacla: C2 =5C, <m=7.
x-1  5x-3

; 7 x-1 7-k X k 7 x-1  5x-3
( 2x1+3/2x) :ZC;([Z 2 j (2 3j :ZC;‘27 2 k 6
k=0 k=0

- S6 hang thir tu trong khai trién ing v&i k = 3 ta ¢c6 phuong trinh:

x—1 _.5x-3

C2'2 6 —140 224> x-2=2<x=4.

Vi du 7. Cho khai trién (l+ 2X)30. Tim hé sd 16n nhét trong cac h¢ sb cua sb
hang khai trién.

Phan tich: Trong (n + 1) hé s6 cta khai trién ta phai tim duoc hé sé co gia tri
16n nhat tirc 1a ta phai biét duoc trong ddy cac hé sé cua khai trién thi cac hé s6
d6 tang hay giam va ting, giam dén hé sb thu bao nhiéu cta khai trién. Tir d6 ta
c6 thé 1ap diy sb ting, giam cua cac hé sd va so sanh ching dé tim hé s6 c6 gia
tri 1én nhat.

Loi giai

30
-Tach: (1+2x)° =D Ch2°x* =a, +ax+a,x* +..+a,x* vdi ke N
k=0
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- Xét hai hé s6 tong quat trong khai trién 1a a, =2*Ck va a, , = 2*"Ck?
-Giast a,_, <a, < 2"CH < 2Cl < 59-3k<0<=k > 5—3? hay k >19,6

Véi k >19,6 thi a,, <a, tic 1a tir s hang thir 20 tro di ta co:

Ay > Ay > >y S max{ai}ffzo =a,, (1)

. N 19
V6i k<19,6 thi a,, >3, ticla 3, <3 <..<a,=max{a} =a, (2).

=0

Tur (1) va (2) ta s& so sanh truc tiép hai gia tri a,, Va a,,.

i 220 20 11
Xét ti sé: 220 = 219231*; = lea,>a.
a19 30

Vay hé s6 16n nhat trong cac hé s6 cia cac sb hang trong khai trién 1a
20~20

a,,=2"Cy.

3. Bai tap tu luyén.

[1]. Cho n 1a s6 nguyén duong théa man: C’ +C? +...+C" =255. Tim sb hang

chta x* trong khai trién (1+ X + 3x° )n :

[2]. Tim hé sb cua X’ trong khai trién (3 — 4X)2n , biét n 13 s6 nguyén duong thoa
man: C;,,,+C>  +C>  +..+C2" =1024.
[3]. Tim hé s6 cia x™ trong khai trién (2 + X)n, biét n 13 s6 nguyén duong thoa
mén: 3'C) —3"'C; +3"?CZ -3"°C¥ +...+(-1)"3°Cy = 2048.

Dé tuyén sinh khoi B nam 2007.

2 trong khai trién cta

[4]. Véi n 1a s6 nguyén duong, goi a, , 1a hé s6 cua x
P(x)=(x’ +1)n (x+2)". Timn dé &, ;=26n.
Pé tuyén sinh khoi D nam 2003.

[5]. Biét tong cac hé s6 cua sd hang thir hai va th ba trong khai trién

(5 x> — L) bang 25,5. Tim s hang khong chira X trong khai trién véi x > 0.

28/x
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[6]. Tim X sao cho khai trién (\/ gla(to-) +3 Z(X_Z)'oggj - (v61 n nguyén duong)

c6 sO hang thr sau bang 21 va cac hé sd cta sb hang thtr 2, 3, 4 trong khai trién
trén 1a cac s6 hang thtr 1, 3, 5 ctia mdt cép $6 cong.
. X A 4 e , . <R X 2 " e A
[7]. Tim s0 nguyén duong n bi€t s6 hang thtr 9 trong khai trién g + g cO hé
s6 10n nhét.
o (12 ) .
[8]. Cho khai trién 5 + 3 X | véinnguyén duong (1).

Biét hang tir thir 11 trong khai trién (1) c6 hé sé 16n nhét, tim n.

21
[9]. Cho khai trién H% + /%J v6i a>0,b>0. Tim hé s6 cia s6 hang

chtra a va b c6 s6 mil bang nhau.
[10]. Cho khai trién (1+2x)" =a, +aX+a,X* +...+a,X", biét sé nguyén duong

8

n théa man a, + E) + % ot % = 4096. Tim hé s 16n nhat trong cac hé $6.
Dé tuyén sinh khoi A nam 2008.

[11]. Cho sé nguyén duong n théa man 5C"* =C2. Tim s hang chira x° trong
n n g

.2 . , nX2 1 "
khai trién nhi thirc Newton H —— 1, x#0.
X

Dé tuyén sinh khoi A nam 2012.

3
[12]. Tim hé s6 cua x** trong khai trién P(X):(%+X+X2j .(2X+1)3n. Biét n

14 s6 tu nhién théa man A +C? =14n.
Dé thi thir dai hoc lan 1 nam 2014 Trieong Lé Quy Pon.
. 2 1 b . % .
[13]. Tim hé so cua Xx° trong khai trién (—3+X2j vol X=0. Biét n 1a s6
X

nguyén duong théa man: 2C; +2C? +....+2C" ' =2 -2-C) .
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Dang 3: Chirg minh cic ding thirc to hop bing cach sir dung khai trién
nhi thirc Newton.
1. Phan tich va dua ra phuong phap chung cho dang.
- Van dung khai trién (a+ b)n hogc ddc biét ta c6 the dung khai trien (1+ X)n,
sau d6 chon cdp gia tri a, b thich hop hodc gi tri cua x thich hop ta dugc dang
thire to hop tuong tmg.
-Chay:
+ Théy t6 hop C! g vé6i nhi thire (1+x)".
+ Théy t6 hop CY, tmg voi nhi thic (1+x)™".
+ Pé khur cac t6 hop chan (1¢) ta chon hai gi4 trj doi nhau cia X trong cting mot
khai trién cta nhi thic voi da thire bién X rdi cong hai hé thie.
- Van dyng khai trién (1+x)".(1+x)" =(1+x)"" véi n,meN" bing cich so
sanh hé s6 cua x* & hai vé ta duoc dang t6 hop twong tmg. Cha ¥ hé sb cua sb
hang trong khai trién vé trai c6 dang tich ctia hai t6 hop: C*.C! .
2. Vi du minh hoa.
Vi du 1: Chiig minh rang;

Cy +C2 +...+C¥=C, +C5 +..+C2 véineN".
Phan tich: Ta thiy rang bai toan yéu cau chimg minh tong cac t6 hop chin bang
tong cac to hop 1é nhu vay ta phai van dung khai trién nao cua nhj thirc véi sb
mil 14 bao nhiéu?
Loi giai
That vay ta xét khai trién sau:

2n
2n k k k 0 1 2 2 2n-1,,2n-1 2n,,2n
(1-x)" =D Cy(-1) X =Cj, —Cy x+Co X2 — .. = Co X" + CoIx*",
k=0

- V6i x=1 ta c6 khai trién
O 1 2 2n-1 2n
O_CZn_CZn-'_CZn_'“_CZn +C2n

< C,, +Cj +..+C50 =C;, +C; +...+C1™" (dpcm)

Vi du 2: Chimgminh rang:
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1-10C;, +10°CZ —10°C} +...—10*"*C2"* +10*"C2" =81" véi neN'.
Phan tich: Ta thdy rang s6 mil cia 10 trong ding thic ting theo chi sb cua k
trong mot khai trién nhi thirc ndo d6 va cha y rang dang thirc t6 hop nay dan
ddu. Nhu vy ta co6 thé van dung khai trién ndo 1a thich hop?
Loi giai
That vay ta xét khai trién sau:

2n
2n k k Kk 0 1 2 2 2n-1,,2n-1 2n,,2n
(1-x)" =) C; (1) X =Cj, —=Cyx+Co x> —...=CoX*" + Cox*".

k=0
- Chon X = 10 thay vao khai trién trén ta co:
(1- lO ZCZn 10k C2 —C;..10+C2 .10°—...—-C2' .10 + C2.10™"

=81"= an —c;n.10+ C2.10°—...-C2 10" + C2r. 107"

, , . 3 0)? 1 n
Vi du 3: Ching minh rang: (Cn) +(Cn) +.. +(C ) =C) véineN".
Phan tich: Ta thiy rang mdi s6 hang cta vé trai 1a tich cta hai t6 hop nhung
béng nhau. Vay c6 dang tich cua hai t6 hop thi ta van dung dang khai trién nao
va s6 mil cua khai trién d6 bang bao nhiéu? Va dang thic to hop trén 13 hé sb
ctia X mil bao nhiéu & hai vé?
Loi gidi
Xét hé s ciia X" khai trién (1+x)" (1+x)" =(1+ x)2n theo hai cach:

-Taco: (1+x)" (1+x)’ ZC'X'ZC’X’ .

Hé s6 cta X" bang a, =C°C" +C!C"? +C’C"? +...+C'C’
:(Cr?)z+(Ci)2+(Cf)2+....+(C;‘)2 (2).

Mit khac hé s cua X" trong (1+ X ZC x bang: a_=CJ) (2).

“Tir (1) va () suyra CJ, =(CO) +(C) +(C2) +.t(C]) (dpem).

Vi du 4: Tim s6 nguyén duong n théa man C} +C3 +C> ...+ C2"" =2048 véi

CX 1a t6 hop chap k ctia n phan tir.
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Pé tuyén sinh khoi D niam 2006.
Phan tich: Ta thay trong dang thuc t6 hop dé tim n chi chira cac to hop véi chi
s6 1& ttrc 1a td hop cac chi sb chin bi triét tiéu. Nhu vay ta pahir ding céac khai
trién nao dé khir cac t6 hop chin hoac 1¢?
Loi gidi
Xét khai trién (1+x)™" =C%, + CL x+C2 %2 +...+ C2 x> L C2'X"
- Chon x =1 ta dugc (1+1)" =C +C}, +CZ +..+CX 4+ CZ (1)
- Chon x = -1 ta duge (1-1)" =C ~C} +C2 —C2 +..—CX*+C2 (2)
- Lay (1) trir (2) ta dwoc 2" =2(C;, +CJ, +...+C2)
- Theo gia thiét ta c6 phuong trinh <> C} +C3 +..+C2 ' =22""

&2 =2048 < 2n-1=11<n=6.

Vay n =6 1a gia tri can tim.
Vi du 5: Chimg minh rang: VneN" thi:
a) C;C+C.C M +...+C2C°=CF, vo6i5<k<n
b) C).C!+C..C ' +...+4CI"C"=C* ~ véi m<k<n
Phén tich: Tuong tu vi du 3 ta co vé trai cia cac dang thirc t6 hop can ching
minh méi hang tir c6 dang tich ctia hai to hop, nhu vay ta s& str dung khai trién
ctia nhij thirc nao va s6 mil bao nhiéu?
Loi giai
a) Xét khai trién sau: (1+x)’(1+x)" = (1+x)

n+5

- Khai trién nhi thirc & hai vé
5 .. S 5 .n o n+5
VT =>C.x'> Clx!=>>CC!x";, VP=>CI.x"
i=0 j=0 i=0 j=0 m=0
- Tim hé sb ciia x* & hai vé ta duoc dang thic to hop can chimg minh
C.C+C.C ' +...+C.C°=C),
b) Tuong tw chirng minh tuong tu.
3. Bai tap tu luyén.
[1]. Chimg minh rang véi n nguyén duong ta co:

18



1+4C +4°C2 +...+4"CM +4" =5"
[2]. Chirng minh ring v6i n nguyén duong ta cé:

C5 3" +C5,.3 +C;, 3" +..+ C.3" =277 (27" +1)

[3]. Ap dung khai trién nhi thirc Newton (X2 + X)loo , chung minh rang:
1 99 1 100 1 198 1 199
100C2, (Ej _101c;01[5j +..-199C% (Ej +200C1 (Ej ~0

[4]. Tim sb nguyén duong n sao cho C? +2C! +4C? +...+ 2"C" = 243,
Pé tuyén sinh khoi D nam 2002.
[5]. Chirng minh rdng moi cdp so nguyén k, n (1<k <n)taludn cé: kC* =nC!}.
Tim s6 nguyén n>4 théa man: 2C° +5C} +8C? +....+(3n+2)C!" =1600.
[6]. Ching minh rang véi moi cap sé nguyén k, n (O <k<n- 2015) ta ludn co:
Co

2015

C: +C1 .C:+l +C2 .C:+2 +...+C2015.C:+2015 :Ck+2015

2015 2015 2015 1+2015
Dang 4: Phdi hop dao ham va tich phan trong viéc sit dung nhi thic
Niuton. Tinh tong hiru han.
1. Phan tich va dua ra phuong phap chung cho dang.
a) Sir dung dao ham: mdi cap dao ham hai vé va chon gia tri x phu hop cho ta
mot hé thire t6 hop.
Tacd (1+X)"=CJ+Cix+C*x*+C>x*+...+C'x"
+ Pao ham cap 1: n(1+x)"™* = C! + 2C2x+3C*x* +...+nC"x"*
+ Pao ham cap 2: n(n—1)1+x)"2 = 2C2 + 2.3C3x +...+ n(n—1)C"x"
+ Pao ham cép 3:

n(n-1)(n-2)(+x)"*=1.2.3C} +2.34C x+..+n(n-1)(n-2)C x"*
*Chuay:
- S6 cac s6 hang giam dan sau mdi 1an dao ham, dao ham cép k con (n +1- k)
s6 hang.

- Néu thay hé s6 c6 dang kC¥ thi bai toan lién quan dén dao ham cta (1+x)".
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b) St dung tich phan.
Ta lay: I:(1+ X)"dx = Lb (C° +Cix+C2x* +...+C"x")dx

n+1

@+x)
j(1+x)d(1+x) - . n+1[

=) A+b)™ — 1+ a)"*l]

k k+1
a (Zk+1 " j

Nhu vy ta co: —[(1+b)”+1 1+a)™ |= Zk 1( “loat).

2
= Cfx+C§X—+ECfx3 Jr...JriCn”x‘”1
2 3 n+1

- Chon can tich phan (chon gi tri &, b) cho phu hop ta duge mot ding thire t6

hop.

*Chay:

- Néu thay hé sd co dang kilc: thi bai toan lién quan dén tich phan cua
+

@$+x)".
- Nhiéu khi ta con phai nhan ca hai vé voi X, X2...r0i méi léy dao ham hoac tich
phan hai vé.
c) Phuong phap chung:
- Chon mot ham s6 f (x) thich hop véi dau bai. Ham sb nay thuong biét ngay
dang ctia n6 dua vao chinh céc biéu thic cho trong dau bai.
- Sau khi chon duoc ham sé thich hop ta tién hanh 1ay dao ham hoic thich phan
ham sb d6 theo hai cach:

+ Lay dao ham hoic tich phan tryc tiép ham sb.

+ LAy dao ham hodc tich phan sau khi d st dung khai trién nhij thirc
Newton ham s da chon.
- V6i phép ldy dao ham ta chon mot gia tri X phu hop thay vao hai biéu thuc roi
tinh dao ham cta ham s tai gia tri d6. V&i phép 14y tich phan thi ta chon cén
tich phan thich hop r6i tinh két qua theo hai cach trén.
- Pong nhat hai két qua ta s& giai dugc bai toan ban dau.
3. Vi du minh hoa:
Vi du 1: Chirmg minh
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[1]. 1C!} +2C? +...+kCK +...+nC +...+nC =n.2"*
[2]. 1C; —2C2 +3C> —...+(-)"'nC" =0
[3]. 21.C2 +3.2C> +...+n(n-1)C" =n(n-1)2"*
[4]. 1.C°+2C} +...+(n+1)C" =(n+2).2""
Phan tich: ta thay vé trdi ciia cac dang thirc to hop can chimg minh c6 dang kC*
hodc k(k-1)C;, tirc 1a ta thdy dang dao ham cua nhi thirc sau khai trién. Nhu
vay ta sit dung phuong phap dao ham dé chtrng minh cac dang thuc trén.
Loi gidi
[1]. Xét trién khai (1+X)" =C° +Cx+C2%* +...+C"x" (1)
+ Pao ham hai vé cua (1) ta dugc:
N+ x)" =C: +2C x+3Cx* +...+nC X" (*)
+ Chon x =1 thay vao (*) ta co:
n2"'=C!+2C?+3C*+..+nC" = diéu phai chung minh.
[2]. V61 (*) chon x =-1 ta duogc:
N-1)"* =C—2C2 +3C° +...+(-1)"*nC’

& Cl—2C? +3C% +..+(-1)"*nC" =0 = diéu phai chimg minh.
[3]. 21.C2 +3.2C> +...+n(n-1)C" =n(n-1)2"*

Str dung dao ham cap 2 cta khai trién (1) va chon x = 1 ta dugc dang thuc
can chting minh.
[4]. 1.C°+2C} +...+ (n+1)C" =(n+2).2""
Nhan xét: Véi dang thirc ndy néu ta 1dy dao ham ludn hai vé cua (1) thi gia tri
C? s& khong con trong dang thirc, vi vay trude khi lay dao ham ta phai nhan vao
ca hai vé véi X.
- Nhan ca hai vé cua trién khai (1+X)" v6i x ta duogc:

X1+ X)" =Cx+Cx* +C2x* +...+Cx™
- Pao ham hai vé ta duoc:

A+x)"+xnL+x)""=C) +2Cx+3C2x* +...+ (N +1)C X"
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< 1+ X)" @+ Xx+nx) =C? +2C'x +3C’X* +...+ (n+1)C X"
- Dya vao d:fmg thtrc can ching minh ta chon x=1 ta duoc:

(N+2)2" =C°+2C! +3C?% +...+ (N+1)C" = diéu phai chimg minh.
Vidy2: it |, =[ (1-x")'dx  (neN)
a) Tinh 1_

b) suy ra h¢é thuec: }Cf—lCi+le—1Cf+...+ﬂ.C::L(zn)
1" 3" 5" 7 on+1 " 35.(2n+1)

]

Loi gidi

a) 1,=[ 1-x?) dx

Str dung phuong phap tinh tich phan ting phan dit:
{(1— X2)" =u N {du =n((1- x?)"*.(=2x)dx

dx = dv V=X

1 ~
[ xn(@—x*)"*(-2x)dx

=1 =x(1-x)"[ -
.= X( )O

=2n[ x*(L-x?)" dx = 2n [ (x* ~1+1)(1- x*)" dx
=2n| (1—x*)"*dx - 2n[ (1-x*)"dx

=2nl,_,-2nl,
o @n+Dl =2l o 1 =21
n n-2 n 2n+1 n-1
\ 2(n-1) 2n—-2 (2n—-2)(2n-4)
Ma 1 I, = I, = I,
2(n-1)+1 2n-1 (2n-1)(2n-3)
N | - 2n(2n-2)(2n—-4)(2n-6)...2 |

" (@2n+D(@2n-1)(2n-3)..3 °
N : 210 1
Ma Iozjo(l—x)dx:xozl

_ 246..(2n)
" 35.7..(2n+1)

Vay

b) suy ra hé thic: }C:_}Crl]_Fl(;j —EC:+_,_+ (-1 Cr = 2.4....(2n)
1 3 5 7 2n+1 3.5....(2n+1)
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Mit khac: | _j(l x?)"dx = j(zc (=x2)<)dx = I(Z( 1)“C*x*)dx

_j (C? + (—)Cx? + (-1)?C3x" +...+ (1) C"x*")dx

3 5 7 2n+1 l
—Clx-ct Xyt Xy et
3 "5 "7 2n+1'[0
G To T T A N S
3" 5" 7 2n+1

Theo cau (a) ta c6 diéu phai chimg minh.

Vidu 3:
[1]. Cho n 14 s6 nguyén dwong. Ching minh rang:
n+l
1+1C1+1C2+ +LC§—2 L
2 3 n+1 n+1

[2]. Cho n nguyén duong. Ching minh:
n+l
C? +1C12+1C 22+1C °2° 4. +LC:2n_3 :
2 3 4 n+1 2(n+1)

Phan tich: V&i hai dang thic can chimg minh trén thi c6 nhan xét gi vé dang
ctia mdi sO hang trong tong cta vé trai. T d6 ta sir dung phuong phap dao ham
hay tich phan dé giai quyét bai toan?

Loi giai

[1]. Xét [+ x"dx = [L(CHX Yk = [1(C2 +Cix+CxX* 4.+ CIX)olk
k=0

X X 2 X o 1 1 1 .
=(C’x+C, +C —+..+C. )| . =C +=C +=C +..+——C' (1.
2 3 n+1'|0 2 " 3 n+1
. 1+x)™1 1 2"*1
Ma [+ x)dx = [0+ x)d (1 x) = & 2™ 1) = 2
[ @+x) I( )'d1+x) = 1 lo n+l( ) = ()
Tir (1,2) ta c6 diéu phai ching minh.
[2]. n nguyén duong. Ching minh:
1 1 1 1 e 31

Cl+=Cl2+=C22*+=Ci2° +..+—C2
2 3 4

n+1 " 2(n+1) @

Xét (1+2x)"=C’+C(2x)" +C?(2x)* +C>(2x)* +...+C(2x)".

Lay tich phan hai vé ta duoc:
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[[@+2x)7dx= [ (C°+CL2x+C222% +C22°%" +..+.C2"X")dx
2 3 4 n+l b

—cx+ct2X vzt Xy e X
2 3 4 n+lla

Pé c6 cac hé sd cua vé trai dang thirc (1) chon a=0; b=1 ta dugc:

j1(1+2x)”dx:Cf+1C§.2+1Cn222+1C§23+...+—1 cr2"  (2).
0 2 3 4 n+1
Mat khac:

n+1l n+l
[a+2xax =2 a+2xd+20 =282 F L (g g3 -1
0 270 2 n+l1 |0 2(n+1) 2(n+1)

T (2,3) = (U).
Vi du 4: Tim s6 nguyén duong n sao cho:
_4.2°C!  +..+(2n+1).22"C2" = 2005,

2n+l 2n+l

+3.2°C}

2n+1

—2.2C?

Cona it

Dé tuyén sinh khoi A nam 2005.
Phan tich: Tuong tu nhu cac vi du trén hay tu phan tich va lya chon phuong
phép cho thich hop dé giai quyét bai toan.

Loi gidi
Chon ham s6 f (x)=(1+x)

2n+l 2n+l,,2n+l
C,X

=Cy ,+C. X+C> X*+.+C2M™
Str dung phép toan dao ham hai vé ctia ham sé ta dugc:
- Pao ham vé trai: f'(x)=(2n+1)(1+x)".
- Pao ham vé phai f'(x)=C;,,, +2C5  X+..+(2n+1)C1x*".
Dua vao dang thitc dé cho ta chon x =—2 khi d6 ta co:
f'(-2)=(2n+1)(-1)" =2n+1
f'(~2)=Chy—2.2C2 4 +...+(2n+1)(-2)" C2
= Chy—22C2  +..+(2n+1)(-2)" CIt =2n +1.
Theo bai ta c6 phuong trinh: 2n+1=2005 < n=1002.
Vi du 5: Cho n 1a s6 nguyén duong . Tinh tong:

21, ,2-1 om_q
" 3 n+1

cr.

S=C+ CZ+..+
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Pé tuyén sinh khoi B nam 2003.
Phan tich: Ta thdy s6 hang trong tong c6 dang ﬁC: , nhu vay ta s€ su dung
+

tich phan trong qu4 trinh tinh tong. Vi biéu thirc (2k+1 —1) dé goi y cho ta cach
chon cén cua tich phan.

Loi giai

Xéthams6 f(x)=(1+x)" =C? +Cix+C2x* +Cx* +...+ C/x"

Lay tich phan hai vé voi can a<b ta duoc:

- Tich phan vé trai.

I L N

n 1 n+1
1 =—(1 =
( +X) ax ( +X) a n+l1 n+1

n+1

D ey T

- Tich phan vé phai.

T(C2+C§X+Cfx2+c X3 +.. +C“x”)dx

:Cr(])xb_i_icizb 1C§3b+lch4b+ +LC:Xn+lb
a 2 a 3 a 4 a n+1 a

1 n n+ n+

~Cl(b-a)+5Ch(b" —a*)+ 5CH (0" ~a') + 5 Ci(b" ~a ).t ——C7 (b7 ~a)

- Dua vao tong S ta chon can tich phan a=1, b =2. Nhu vay ta co:

1 1 1 1 n_qne
c:+EC;(22—12)+§c§(23—13)+—cr?(2 ~1f)+.. +n—+10 (2m -1
1 1 1 1 »
:cr?+§C;(22—1)+§c§(23—1)+zcn3(24—1)+ +——C (2" -1)

=Cr?+22_1c;+23_1cn2 2“—1(:3 2"*1—1C::S
2 3 4 n+1

A _ 1 n+1 1 n+1 3n+1 2n+1

VayS—n+1(1 2) n+1(1 Y n+1

Vi du 6: Tinh céc tong hiru han sau:
a) S, =1.2°C! +2.2'C?+3.2°C’ +...+n.2"'C’
+3C% . +...+2016C2"°

2015 2015

+2.C:

2015

b) S _1C20015

Loi giai:
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a) Ta thay biéu thirc c6 dang k.C* nén ta s dung dén dao ham ctia nhi thirc
(1+ X)n va chon gid tri x phu hop thi ta dugc tong trén.

That vay: tacO (L+x)"=CJ+Cx+C>x* +...+C'x"

- Pao ham hai vé ta dugc: n(l+x)"* =C! +2Cx+3C3* +...+nC"x"* (%)

- Dya vao biéu thuc téng S; dé chon gia tri cua x cho thich hop

Chon x =2 thay vao (*) ta duoc:

n(1+2)" =1.2°C! +2.2'C? +3.2°C? +...+n.2"'C]

-Vay S, =n.3"".

b) Ta thay biéu thirc van chita dang dao ham nhung lai chira ca C? tirc 1a gid tri
nay khong bi mat sau khi lay dao ham.

- Nhan vao hai vé véi X rdi dao ham hai vé cta khai trién nhi thic:

(1+ X)2015 — CO

2015,,2015
2015 C X

+C X+ Co X +... + Coo

2015 2015

2015 0 1 2 2 3 2015,,2016
= XA+ X)T =Cls X+ Chp s X” + Copis X +...+ Copo X

- Ly dao ham hai vé ta duoc:

(L+x)** +x.2015(1+ x)*** =C3 . + 2C,, X +3C% X* +...+2016C2>x***°

2015 2015 2015 2015
- Chon x=1 ta duoc:
(1+2)*" +1.2015(1+1)*** =C, . + 2C;,, +3C2 . +...+2016C2:>
© 2% 120152 =C° _+2CL  +3C2_ +...+2016C2"
- Vay S, =2017.2"
Vi du 6: Tinh tong

2_ 3_ 4_ n+1_
2 1C§+ 2 1Cn2+2 1Cf+...+ 271
3 4 n+1

S=C°+ Cr

. 2 . 1
Nhan xét: Ta thay bi€u thuc ctua tong c6 dang k—le nhu vy ta st dung tich
+

phan hai vé véi can thich hop.
Loi gidi:
- Lay tich phan hai vé cua khai trién (1+x)" =C° +C*x+C?x* +...+C"x" véi can

thich hop ta dugc:
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2

(L+x)"dx = [(C? +Cix+C2x* +...+CIx" ) dx

P C— N

=

2
1

= i(1+ x)n+1 2
n+1 1

= Cfx+1C,fx2 +1Cn2x3 + ...+LCn”xn+l
2 3 n+1

1 fon one 1 1 1 on "
<:H:1@1=2 ﬁ:c:+E@%4yx+§@%4y2+m+ﬁiﬂ21—an

n+1 n+1
_Véy S = u
n+1
4. Bai tap tu luyén.
[1]. &) Tinh 1 = [ x@—x)*dx.

) 1 1 1 1 1 1
b) chirng minh: —C2 —-=CL +=C2+..+—C2B¥_—_C¥ = .
) g 12 19 3 19 4 19 20 19 21 19 420

R+ C;
(n—1)(n-2)

§=2°C2-3C2+..+(-1)"n’Cy.

=35 v6i n>3. Hay tinh tong:

[2]. Cho n 14 s nguyén thoa mén

[3]. Cho n 14 s6 nguyén dwong. Ching minh:

2n
lc;n +EC23n +1C25n +...+iC22:‘1 _2 L
4 6 2n+1

2 2n
Dé tuyén sinh khoi A nam 2007.

[4]. &) Tinh tich phan: I = [ x*(L+x)"dx

1 Cn_2n+l_1
3n+3 " 3n+3°

b) Chtirng minh hé thirc sau: %C: +%Cf‘ +%Cn2 +ot

2”C,? 2”‘1Cr1] 21C:_l 2°Cr? 31
+ ot + = .
n+1 n 2 1 2(n+1)

[5]. Chitng minh:

(n 14 s6 nguyén duong, C* 12 t6 hop chap k cia n phan tir).
, X 26 25 24 23 22 21 20
[6] Tinh tong: T :TCS +EC2 +§C62 +ZC63 +€Cg +€C: +7C§
[7]. Tim hé s6 cua X° trong khai trién P(X)=(1+X+ x3+x“)n biét n 1a sb

1

nguyén duong thoa man: iCf — ECi + LC2 et (—1)n C'= 5012

n+1 n n-1"
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[8]. Tim s6 hang khong chira X trong khia trién (ZX2 — Ej v6i X %0 biét n 1a sd
X

nguyén duong thoa man: C’ +2C? +3C’ +...+nC" =256n.

3 A A 5 - A 2 " 7. A \ A A
9]. Tim hé so cua x*° trong khai trién | 3x* —= | vdi X#0 biét n 13 sO nguyén
g X guy

duong thda man: %Ci —%Cf +%Cf — et (-2)

ai% o

3. Kha niang ap dung cua giii phap.

- Ap dung cac dang 1, 2, 3 cho hoc sinh 16p 11 va cho hoc sinh 6n thi hoc sinh
gi61 vong tinh.

- Ap dung 6n thi dai hoc va cao dang cho hoc sinh 16p 12.

4. Két qua, hiéu qui mang lai.

- N6i dung trong sang kién dugc ap dung mdt phan cho hoc sinh 16p 11 va dic
bi¢t sir dung cho hoc sinh 6n thi dai hoc va cao drflng.

- Vi cac dang toan di néu toi tin rang chuyén dé nay sé& cung cip cho hoc sinh
mot lwong kién thirc kha tong hop vé nhi thirc Newton va cac k§ nang co ban dé
xtr 1i khi gdp cac bai tap vé nhi thirc Newton.

5. Panh gia vé pham vi anh hwéng ciia sang kién.

- Nang cao chat luong 6n thi dai va cao ding ddi v6i hoc sinh 16p 12.

- C6 thé van dung mdt phan cho hoc sinh 16p 11, 6n thi hoc sinh gioi.

- C6 thé van dung rong cho céc truong THPT trong tinh.

6. Kién nghi, dé xuat: dung cho cac gido vién 6n thi dai hoc va cao dang.

Dién Bién Phu, Ngay 10 thang 4 nam 2015

Nguéi lam sang kién

Ha Thi Bién Thuy
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