PHAN I: MO PAU

Trong nhitng nam gan day viéc kiém tra danh gia nang luc hoc sinh ¢ sy thay d6i, nén déi
héi hoc sinh khong nhitng nam vitng kién thitc co ban ma con biét van dung kién thire d6 &
giai quyét cac bai toan lién quan.

Trong qua trinh giang day, b6i dudng hoc sinh kha va trong cac ky thi chon hoc sinh giéi ctia
cac truong trén THPT trén toan qudc c6 dwa ra nhitng bai tap vé nhi thirc Niu-Ton va nhiing
van dé lién quan dén khai trién nhi thitc Niu-Ton. Phan da cac em hoc sinh gap nhitng dang
todn nay thi cac em lung ting khong biét giai cac bai toan nay nhw thé nao, don ctt qua hai vi
du sau

’ » . o« A7 10
Vidu 1: Tim hé s6 ctia X' trong khai trién (1+ X+3x2) :

2010 )2011 4042110

Vi du 2: Cho khai trién: (1+X+X* +X*+...+ X =8, + A X+ a,X° + 8K o+ By 10X

a. Tinh tong a, +a, +a, +...+ 804110 -
b. Chitng minh dang thitc sau:
0 1 2 3 2010 2011
C2011a2011 - CZOllaZOlO + C2011a2009 - C2011a2008 t..t C2011 a, — C2011"3‘0 =-2011.

+ Qua hai vi du ta thdy néu hoc sinh khong nim ving kién thirc, tinh chdt va hé qua cua nhi
thitc Niu - Ton thi dan dén hoc sinh gdp kho khén va ling ting khong biét huéng giai bai
toan nay nhu thé nao.

- D& khéc phuc nhitng khoé khan trén cho hoc sinh, t6i chon dé tai Nhi Thitc Niu-Ton va
Phuong Phap Ching Minh Dang Thitc C6 Chita Cong Thitc Té Hop Chép k ctia n, dé
giup hoc sinh ¢é kién thirc va ky nang d€ giai cac bai toan dang nay.

PHAN II: NOI DUNG

2.1. Kién thirc vin dung.
Trong bai viét nay ta quy wdc n,k la cac sd nguyén duong véi 1<k <n.
Cho mot tap hop X gbébm n phan tu.

2.2. Hoan vi

Mdi cach sép thit tw n phan ti cua tap X tao thanh mot hoan vi. S6 hoan vi ctia n phan ti la
P, =nl.

2.3. Chinh hop
Mbi cach sép k phan t tht ty cta tap X tao thanh mot chinh hop chédp k cta n phan te. S6
I
chinh hop nhu thé T AF = —-

(n—k)!

2.4.T6 hop



Mdi cach sap k phan tir khong phan biét thit tu ctia tap X tao thanh mot t& hop chap k cua
n!

2.5. Cong thitc nhi thitc Niu-Ton

Tacod (a+b)' =Cla"+Cia"'b+...+C/"ab™ +C/b" = > "Cra"*b*.

k=0
Quy wécrang P, =0!=1va A" =C? =1.
+2"=CP+Cl+..+CK+..+C".
+0=Cl—Cl+..+(-1) Cl +.+(-1)"C.
+Ck=CM*.
+ Cl=CK+CkK,.
X% X = x*F (x )ﬂ = X% (xy)" =x"y", :—Z =a*”



2.6. Mot S6 dang toan thuong gap
Dang 1: Tinh hé s6 cua da thiic

Bai1: Tim s6 hang khong chtra X, khi khai trién P(x)= (3/; 2

N

j biét rang n thoa man hé
thuc C +3C! +3C7 +C; =2C;,,.

Phdn tich

+ Vi bai toan nay thi hoc sinh gép khé khan vi khong biét gia tri ciia n bang bao nhiéu dé
tinh.

+ Tt dang thirc dé cho ta phai tim dugc gia tri n, d& tim gia tri ciia n doi héi cac em phai
biét khai thac cac tinh chat va hé qua ctia nhi thirc Niu - Ton.

Loi gigi

Tac6 Cy+3C] +3Cy +C) =C; +C/ +2(C]+C})+C +C;

- Crl—l + 2(:r?+1 + C:ﬂ - C|§+2 + Cr?+2 = Cr?+3
Vay gia thiét twong duong vi C) , =2C¢ , < nTng =2<n=15.
2 15 ) 30-5k
Khi d6 P(x):(i/;+ﬁj 20152 X & .
" A . . .. 30—5k
S6 hang khong chira x tuong tng voi =0<k=6.

Vay s6 hang can tim la C}.2° =320320.
Bai2: Tim hésd cua x* trong khai trién (1+ X +3X° )10 :
Phan tich
Ta thay hoc sinh sé gdp khé khan khong biét hudng giai bai toan nay nhu thé nao?

Nhung ta thdy néu xem s8 1 1a mot hang tir va x+3x” 1a mot hang tir thi bai toan trd vé
bai toan khai trién nhi thirc Niu - Ton ngay.

Loi giai
Ta c6 (1+ x+3x2)10 =(1+(x+3x2))10 =iC1ko-lk.(x+3x2) —Z 10 (lozkcl'o X (3x )10_“)
:ZOZOZ: 1ocllo k310 k—i 20 2k—i )

k=0 i-0
20-2k—-i=4

Ta c6 hé s6 cua x* khi 10<i<k<10,(i,k eN) <i=16-2k.
I+k <10

Khi d6 ta chon duwoc k=6=1=4; k=7=i=2va k=8=1=0.
Vay hé s6 ctia x* 1a 32C2.C0+3.C],.C2 +3°CS,.C? =1695.



Ciing cé.

+ D€ tinh hé s6 cua sd hang x“ (o la mot s6 hitu ti cho truedc) trong khai trién nhi thic
Niu-Ton ctia P(x) =( f (X))n, ta lam nhu sau:

Viét P(x)=> ax’ “); 56 hang chita x* tuong tng véi g (k) = a; giai phuong trinh ta tim

dugc k. Néu k e N,k <n, hé s6 phai tim la a, ; néu k¢ N hoac k >n, thi trong khai trién
khong c6 s& hang chitta x*, hé s8 phai tim bang 0.

+Hodc P(x)= (a+ bx“ +cx” )n thi ta c6 thé phan tich biéu thitc P(x) nhu sau:

P(x):(a+(bx“ +cxﬂ)) ZZa bich*icke!  xE A

k=0 i=0
(n—k—i)f+ai=t
Khi d6 ta co hé s6 cua x' khi <0<i<k<n,(i,k,neN).
i+k<n

P(x)=(cx” +(a+bxa)) = n Zk: CrCla“ e pix/n A,

k=0 i=0
ng—pk+ai=t
Khi d6 ta cé hé s6 cua x' khi P ] P ) )
0<i<k<n,(i,k,neN)
Bai3: Xéacdinhhé s§ ctia X" trong khai trién da thire (x? +2) (3x° +1)" biét
C2 —3CH " 4.+ (—1) 3CI ™ +..+3"CS, =1024.

Phan tich
+ D€ giai bai toan nay ta can tim dwgc gia tri ciia tham s n, vay dé€ tim gid tri ctia n ta can
khai thac gia thiét C2" —3C2M ™ +...+(-1) 3 CH™ +..+32"C), =1024.

+Tir déng thitc C2" —3C2M ™ 4.+ (-1) 3 CX™ +..+3*"C2, =1024 gitip ta nhé t6i khai trién

nhi thite (1-x)™" va chon gid trj x thich hop thi ta tim dwoc gia tri ctia n.
Loi giai
Ta cd (1-x)" =CZ —CLx+C2x2 +...4(=1)" CE X +..+(=1)" C2x*"
= C2—CI X CE A ot (1) O Xt (1)) Ch
=C2 —C2 X+ C2 %% 4.+ (—1)k C2M*x* ...+ C2 X?
Chon x=3 ta 6 (—2)"" =CZN —3CH" 1 4+ 32C2" 2 4 ..+ (-1) 3CZ* +...+ 3"CY, =1024

< (-2) :(—2)10 < n=5,



Bai 4:

Vdéi n=5

5

Ta 6 (x*+ 2)5 (3x° +1)5 = ich” 25k ic;slﬁi = izc; 257 ClL3Lx2S
k=0 i=0

k=0 i=0
2k +3i =11
0<k<5
Ta cé hé sb ctia x* khi va chi khi ] (%).
0<i<5h
i,keN

Khi d6 cdp s8 (i;k) thoa man () la: (1;,4) va (3,1).
Vay hé s8 ctia X Ia CA.CL3.2+CLC3.3°.2* = 21750.

Cung cé.

Xét dang thire (x+1)" (x+1)" = (x+1)"".

Tuong tw trén st dung cong thitc khai trién nhi thitc Niu-Ton dé€ viét ca hai vé€ thanh da
thirc d6i v6i X, dong nhat hé s6 cta cac s6 hang cung bac trong hai vé, ta ¢é thé viét ra
duoc nhiéu hé thirc vé t6 hop.

Tim hé s8 c6 gia tri 16n nhat caa da thite P(x)=(2x+1)" = a,x" +a,x2 +...+a,.

Loi giai

13
Tacé P(x)=(2x+1)" =Y Ck(2x)"™".

k=0
Véy ak — C1k3 213—k = ak_l — C1k3—1 214—k ’ (k — 1’ 2’ ,13)

Xét bat phuwong trinh (v6i an s6 k)

SlaksﬂeN.
14-k Kk 3

k-1 14—k k ~13-k
a,<a <C,2"7<C,27" <

Do d6 bat dang thiic a, , <a, ding véi k € {1;,2;3;4} va ddu dang thiic khong xay ra.
Khidétacod a,<a <a,<a,<a, va a,>a;, >...>a;.

Vay hé s co gia tri lon nhat la a, =C,;2° =366080.

Ciing c6. D€ tim hé sd ¢6 gid tri 16n nhat khi khai trién (ax+ b)n thanh mot da thitc, ta lam
nhw sau:

Tinh hé s0 cua s6 hang tong quat, giai bat phuwong trinh a,_, <a, véian s6 k; hé s6 ¢ gia

tri I6n nhat phai tim twong tng véi sO tu nhién k 16n nhat théa man bat phwong trinh
trén.



Dang 2: Bai toan tinh tong .

Bai5: Tinhtong S=C!.CJ+C/"C}+..+CK™CP, (véi k,m,neZ va 0<m,n;0<k <min{m;n}).

Phdn tich
Ta thdy tong cac chap k ctia tich cac t8 hop trén déu bang nhau
k+0=(k-1)+1=..=(k—m)+m=k thi ta nghingay ti hé sd ctia x* trong khai trién nhi

thtt Niu — Ton. Trong d6 ta thdy Cf.C° chinh la tich cAc hé s6 x* va x° cua hai khai trién
nhi thitc Niu — Ton .

Loi giai

Ta co

(1+%)" =Co +Cix' +C2x* +...+ CEX  +..+CIx".

(1+x)" =CP +Cax" + C2x% +.. 4+ Cox* +...+ CPx".

Suy ra

(1+%)".(1+X)" =(C +CoxX" +C2x* +...+ CAX* +..+CIX").(CY +CX" + C2x* +...+ CIX* +...+C/X")
= P(x)+(C§’]C: +CLCH? +...+Cn‘§Cr?), (Trong d6 P(x) la da thic khong chira X*).

Mit khac (1+x)"" =C} X4...+CE X4 4+ Cmnymn

m+n m+n

1
m+n + Cm+n

Vi (1+x)".(1+x)" =(1+x)™" nén ta cd hé s§ x* ctia hai v& bang nhau nén ta c6
CKCl+CK'Cl+..+Cl"CM=CK .
Chii y:
+ Khi chting minh cac dang thtic ma c6 tich ctia hai t& hop thi ta nghi téi tich khai trién ctua
hai nhi thire Niu - ton, sau d6 tity vao yéu cau bai toan ta dong nhat hé s6 caa x".
+Djcbiét khi n=m=k tacd (C2) +(Ct) +..+(Cl) =Cp.

Bai 6: Vdi n la s6 nguyén duong, tinh tong S =C’ +2C? +3C3 +...+kCS +...+nC".
Cach 1:
Phin tich
ta c6 cong thirekCK =nCK .
Chting minh cong thire kC¥ =nC'.
Tacs kG =k— M M (n-1)! _nCk.

KI(n—K)I (k=11 (n=K)! " (k=D)((n—1)—(k—1))!

Loi giai

Tacd S=C!+2C>+3C>+..+kC  +...+nC" =nC?, +nC’ , +nC?, +...+nC* ] +..+nC"}
= n(Cﬁf1 +C, +..+ClT +...+C:jj) =n.2"".

Vay S=n2"".

Téng qudt: Tacd S =Ct+2.xC2+3X2CE +.+ kX LCS +..4nx"2Cl =n(1+x)"".



Bai 7:

Cach 2:

Phin tich

Ta thay cac hé s cua cac t6 hop trong tong S tang dan, nén khi sit dung khai trién nhi
thtec Niu-Ton (a+bx)" ta thay gié tri twong tmg cho a,b thi khong dwoc két qua thuan loi,
nhung tir khai trién nhi thiec Niu-Ton (a+bx)" ta dao ham hai v& cta khai trién va ta thay
gia tri twong tng cho a,b thi ta duoc két qua cho bai toan.

Loi giai

Tt khai trién biéu thirc (1+x)" =CJ +Cix+C2x+...+C)x" sau d6 1dy dao ham hai v€ ta c6
n(1+x)"" =C!+2C2x+...+nC/x" ™.

Chon x=1 tacd n2"* =C; +2C2 +...+nC/.
Nhan xét:

Qua hai cach 1am trén ta thay cach hai lam ngan gon hon cach 1, 1am cach 1 doi hoi hoc
sinh phai thanh thao cach bién d6i cac cong thirc td hgp, tuy nhién néu hoc sinh chua hoc
dao ham thi ta cling c6 cach giai quyét bai toan.

Vi n la s6 nguyén duong, tinh tong
S$=12C2+23C x+3.4C, x> +..+(k-1)kC X ?+..+(n-1)nC) x"?,¥n = 3.

Loi giai

Cach1
Phan tich

) n(n-1).(n-2)! B
T k-1)k.C* =k.(k-1). =n(n-1)C2.
20 (k2o =k (k=) Gy e 2((n=) (k=2 " "G
Loi giai

S=n(n-1)Cy,+n(n-1)C;_,x+n(n-1)CZ,x*+..+n(n-1)C, 2. X% +..+n(n-1)Cr 7 x"?
=n(n —1)(C272 +CL L, X+C2 X2 +..+CK2x? +...+C:j§.x"‘2)= n(n-1)(1+x)"".

Cach 2

Tt khai trién biéu thire (1+x)" =C? +Cix+C2x+...+CIx" sau d6 18y dao ham hai v&'ta c6

n(1+ x)'F1 =C!+2Cx+...+nC"'x"*, sau d6 ta dao ham hai v& mot Ian nwra ta c6

n(n-1)(1+x)"" =1.2C2 +2.3C...+ n(n-1)Cx" 2,

Chon x=1 tac6 n(n-1)2"? =1.2C +...+n(n-1)C,.

Ciing cd. Ta c6 thé tinh cic tdng

S,=C,+2aC, +3.a°C} +..+(n+1)a"C,.

S, =C;, +3a°C;, +5a°C;, +...+(2n+1)a*C}) .

S, =2aC,, +4a°’C] +6a°Cy +...+2na*"'C2"".

Khi xét da thiec P(x)=x(1+x)" va chting té rang S, =P'(a).

Xét da thite Q(x) = x(1+x)*" va chiing t6 ring 2S, =Q'(a)+Q'(-a); 25,=Q'(a)-Q'(-a).



Dang 3: Chtirng minh hé thitc vé cong thirc td hop.
Bai8: Chting minh rang véi moi ne N thi 2"C° +2"'C! +2"?C? +...+C =3".
Phin tich
+ Ta thay dang thiic 2"C? +2"*C! +2"2C? +...+C" =3" c6 dang gidng nhu tong cac hé s§
trong khai trién nhi thic Niu — Ton.
Loi gidi
Tacéd (x+1)" =CX" +Cox" +C X" ? +...+C/ .
Chon x=2 tacd 3"=2"C}+2"'C; +2"*C? +...+C!". (dpcm)
Téng qudt: Khi gip dang toan ma trong biéu thtic c6 chira Y a“Cl, (véi a 1a hang s6) thi
k=0
ta nghi ngay t6i khai trién (1+ X)n , sau d6 ta chon gia tri x thich hop.
Bai9: Chiing minh ring Cj, +3°.CJ +3'Cy, +...+3".CJ1 = 27" (2°" +1).
Phdn tich
Ta thay C} ma gia tri k 1a nhitng s6 chdn. Vay lam cach nao d€ xuat hién téng cac C) véi
k 12 nhitng s ch&n?
Ta co
(1+x)" =Cx"+CxX" " +CI X" 2 +...+C!, (1)
(1-x)"=CP -Cox+C2x* +..+(-1)"CIx", (2)
Khi d6 cong v& theo v& ctia (1) va (2) thi ta c6 tong cac C), vdi k 1a nhiing s8 chan, con
trir v& theo vé& cia (1) va (2) thi ta co tong cac Cj, v6i k 1a nhitng s6 1é.
Loi giai
Tacd (1+%)" =Co +CLx+..+CIx?", (%); (1-x)" =CZ —CL x+...+C2x>", ().
Cong vé theo vé& ctia () va (¥%) tacd (1+x)" +(1-x)" = Z(an +C2 x? +...+C22:X2”) :
Chon x=3 ta c6 4" +(-2)"" =2(C, +3°C}, +..+3"C})
42n +(=2 2n 42n (2 2n
—(2 ) _ C,, +3°C; +..43"Cy < 4T(2)

© 22" +1)=C), +3°C;, +...+3"Cy.

_ 0 22 2n~2n
=C,, +3C,, +..+3"C;,

Dang 4: Phuong trinh chita cong thitc t6 hop
Bai 10: Giai phuong trinh A®+2C*} —3C*? =3x* + P, +159

X+1
Loi giai
Piéu kién: x>3,xeN.
Phuong trinh da cho c6 dang
x!I o 2(x+1) 3(x-1)!

- =3x* +614159
(x—3) 2a(x—1)1 2(x-3)l

<:>x(x—l)(x—2)+x(x+1)—g(x—l)(x—2)=3x2+879

© (x-12)(2x* +11x+147) =0 & x =12.



Ciing c6. Khi giai phuong trinh chiva cong thite t6 hop ta lam nhu sau:
Dat diéu kién cho an s6; st dung cac cong thirc vé hoan vi, chinh hop, td hgp dé bién doi,
rut gon phuwong trinh; d6i chiéu nghiém tim dwoc véi diéu kién ctia bai toan dé két luan.
2.4. Sang tac mot s bat dang thirc tir cong thitc nhi thitc Niu-Ton
Mudn cé mot bai todn vé bat dang thiic ta chi can 14y bat ki mot hang dang thic nao d9,
roi bot (hodc thém) mot s6 hang duwong nao dé & mot vé thi sé duwoc mot bai toan vé bat
dang thitc. Nhung dé& duoc mot bai toan vé bat dang thitc dting va hay con doi héi vao
kha nang say mé tim toi ctia chting ta. Sau day 1a mot s vi du vé cac bai toan bat dang
thirc quen thudc dugc rat ra tir nhi thitc Niu-Ton.
Vi du 1: Tir cdng thirc (a+b)" =Ca" +Cra" ™ +...+C/"ab"* +Cb" cho a=1 ta duoc

(1+ b)n =1+ nb+@b2 +...+nb"+b" (1). Néu b 1a mot s6 khong am thi n+1 s6 hang

& v€ phai cia (1) déu 1a nhitng s& khong am. Do d6 co thé bo di bat ki mot s& cdc s6 hang
nao d6 ¢ vé& phai ta dugc vé trai khong nho hon vé phai, chang hang:

(1+b)">1+nb
(1+b)" =1+ nb+@b2
(1+b)" 21+nb"* +b",...

Vi du 2: Tl cong thtrc (a+b)" =Cfa"+Cra" b +...+C;"ab"* +C/b" ta chon b= 1
n

,(n>1) thi ta c6

(1+1] :c§+1cﬁ+ich+...+incg.
n n n n

I I "
Ma ta co C:ik=+k=i n—k <i nén ta co (1+1j <1+1+l+...+i.
n“ k!(n—k)in* kI{(n—k)!n k! n 11 21 n!



Mot S6 Bai Tap Van Dung
Cau 1: Véi n la sd nguyén duong, tinh tdng S =C' +2°C> +3°C> +...+k>CK +...+n’C".
Loi giai
Ta 6 k*CY =[k(k-1)+k]C¥ =k(k-1)Cf +kCf =n(n-1)C}? +nC\}.
Vay S=C, +2°C2+3C2 +...+k*CK +...+n’C
=nCy, +(n(n-1)Cy, +nC; , )+(n(n-1)C; ,+nCZ,)+...+(n(n-1)C) 7 +nC]})
= n(n—l)(C,ﬁ’f2 +C, +...+Cn”j22)+ n(Cfﬁl +C- +...+C:j11)
=n(n-1).2"%+n2"" =n(n+1).2"2.

n+l
Cau 2: Chiing minh rang C§+lCi+...+iC::2—1,VneN*.
2 n+1 n+1
Loi giai
! n+1)!
Tacs oo b1 s
k+1 k+1k!(n—k)! n+1(k+1)!((n+1)—(k+1))! n+1
Vay CS+EC§+...+LCQ :LC}M+LC§+1+...+LC2:11
2 n+1 n+1 n+1 n+1
— 1 0 1 2 n+1l 0 _ 1 n+l
_m(cml+Cn+l+Cn+1+"'+Cn+1_Cn+1)_m(2 _1)
A [ 1 1a 24 n ~n .
Cau3: Tinhtong S=-C +-C +..+——C/,VneN".
2 3 n+1
Loi giai
Tacs K cr=[1-L Jerocr oL crogro L grn,
k+1 k+1 k+1 n+1
Hay S==Cl+2C%+..+—"cr =(c;—ic§+1j+(c§—ic§+1j+...+(cg—ic:;;)
2 3 n+1 n+1 n+1 n+1
n 1 n+
=(Cy+Cr+C7 +..4+C; —cg)—n—ﬂ(cgﬂ+c;+l+...+cn+j—c,§’+l—c;+1)
n-1)2"+1
:2“—1—i(2”+1—(n+1)—1):u.
n+1 n+1

Cau4: Tim hé sd x° trong khai trién (x2 —X —1)n thanh da thitc. Trong d6 n la s6 nguyén duong
thoa man: C;,,+C2 , +..+CJ) =27 -1,
Loi giai
Ta co
(1+1)2n+1 = Cgml + C;n+1 + C22n+l +o+Co + Canﬁl + Cznr:rfl + 022:111
=C?

1 2 n n 2 1 0
2n+1 + C2n+1 + C2n+1 +..t C2n+1 + C2n+1 +..t C2r1+1 + C2n+1 + C2n+l

= Z(Cgm—l + Cl + C22n+1 +ot C;m—l) = Z(C;m—l + C22n+1 + "'+C2nn+1) + 2

2n+1

:2(220—1)+2.



Hay ta ¢6 2" =2* <n=10.

Vi n=10
10 10—k ) )
Taco (X —x-1) =33 ChCl, (~1)" ™ .(1)" " %
k=0 i=0
2k—i=6
Vay hé sd ctia x° khi va chi khi {0<i<k<10,(i,keN) (*).
i+k <10

Khi d6 cap s8 (i;k) thoa man (*) 1a (0;3); (2;4); (4;5).
Vay hé s6 ctia x° 1a ~C3C°+CAC2—CEC? =1770.

Cau5: Cho k 1a s6 ty nhién. Chiing minh rang C2.CX  +CLCEL +..+C2.CE S =Ck ..
Loi giai
Taco:
(LX) (L )28 = (L4 )™
Dit M =(1+x)° =CJ +Cix+C2x* + CIx* + C/x* + CX°.

2011 0 1 2 K 2011, 2011
N =(L+Xx)"" =Cpyy +Coppy X+ C2011)( t..t C2011X +.+ Gy X

2016 0 1 2 k 2016 2011
P=(0+x)"" =Cyp +Copis X+ szx +..+ Cmex +...+Coe X
ma P=M.N nén phan t& tht k trong P c6 dang:
k k 0~k k 1 k-1 k-1 5,5~ k-5,k-5__ 0~k k 1~k-1  k 5~k-5k
CZOIGX - C5 C2011X + C5 XCZOllX tot C5 X C2011X - C5 CZOllx + C5C2011X to.t C5C2011X .
Chon x=1 ta c6 diéu phai chttng minh.

2010 )2011 2 3 4042110

Cau 6: Cho khai trién: (1+X+ X" +X° +...+X =8, +aX+3,X° 48X + ...+ Bygu10X

a. Tinh tong a, +a, +a, +...+ 804110 -

b. Chttng minh déng thire sau:

Cgona'zon Ciona'zom + Czona'zoog C2301132008 ot szc?llf Q- szgllll = —2011.
Hudéng dan giai

a./ Tt khai trién trén Ian lwot cho x=-1;x=1 ta dwoc

{ao +8, + 8, .+ By = 20117
8y =8y + 8, —...F Bygpyp =1
Cong ting vé& hai dang thiic trén va chia ca hai vé cho 2 ta duegc

20117 +1

A=a,+a,+a, +...+ 110 = >

b./ Xét x #1 tir khai trién trén ta co:

4042110 )

(1_ Xzon)zml =(1- X)zon (a0 +A,X+A,X° + .ot Qo X

2011

Hé s6 cua X* trong vé trai bang —CJ,, =—2011.



Hé s8 cua X trong vé& phai bang

0 1 2 3 2010 2011
C2011a2011 - C201132010 + C2011a2009 - Czona“zoos +..+C a, — C2011a0

2011

Ttr d6 ta c6 dang thiic
0 1 2 3 2010 2011
C2011a2011 - Czonazom + CZOlla2009 - C201132008 +ot CZOll a — CZOllaO =-2011.
2018
A . s AL 2 3 2017 N 2 3 4070306
Cau7: Cho khai trién: (1+ X+ X +X° 4.4+ X" )7 = ag +aX+8,X" +8,X° +...+ Byprp506X .

a. Tinh tong a, +a, +a, +...+ g705 -

b. Chitng minh dang thitc sau

C§018a2018 - C;01s 017 T+ C22018a2016 - C§018a2017 Rt szgllg a+ szc?llss d = —2018.
Ciu 8: Tinh gid tri ctia biéu thiee: C =20097%.C}, +2009°%.C3 s +...+ 2009°.C2%e +C207.
Loi giai
Ap dung cong thiic nhi thitc Niuton ta cé:
(X+D)™% = X" Cg + X Cogp + X e + X g +...+ XCopps +Coops

(X_1)2008 — XZOOScO X2007C1

2006~ 2
2008 2008 T X C

20053 2007 2008
2008 — X Czoos +..- XCzoos + Czoos .
Cdng v€ theo vé va chon x=2009 ta duoc

2008 2008
O — 2009°Cly + 20007 iy +..-+ 2009°C L + 2

(2010)2008 _ (2008) 2008

Vay C =
v 22009

Cau9: Cho khai trién: (1+ X+ x> +X° +...+ xlo)ll —a, +aX+a,X> +a,X° +...+a,,x"".
Chting minh dang thtec sau:
Clolao - C111a1 + C121a2 - ClslaS Tt Cllfaio - Cllllan =11.

1 2 3 _ n n
Cau 10: Tinh tong: S = e + 2C, 3G, +.t (-1) nC, .
23 34 45 (n+1)(n+2)

Loi giai
, Cv n! 1 (n+1)! _Cc
T Kk ) (k) el (ke (n+)—(k+D)]t nel O

. ~1)°kCE (-1)kCK?
Ap dung 2 Tan cong thiic (3) ta duoc: (D KC, _ (Y kG,

(k+1)(k+2) (n+1)(n+2)

Cho k chay tit 1 dén n rdi cong vé cc dang thiic trén ta c6

n+1)(n+2)S=-C%._ +2C* —3C°. +..+(-1)" nC"?
n+2 n+2

n+2 n+2



= _(an+1 + Cr?+1) +2 (Cr?+1 + C:+1) - 3(C:+1 + Cr?+l) Tt (_1)n nC::ll
= _C§+l + Cril - C:+1 +.o.t+ (_1)“ C::ll

_Cc° _ct (Co _ct

n+1 n+l

+CL=Chy+Chy—C+t(-1) " o) =

n+l n+1 n+l n+l n+1 n+l n+l
1-(n+1)-(1-1)"" =-n

-N

V& S (nr2)

Cau 11: Tim hé s8 cua x° trong khai trién (1+ x* (1- x))s. DS: 238

10
Cau 12: Tim hé s8 cua X trong khai trién (1+ 1, xsj véi x# 0. DS: 3402
X

10
Cau 13: Tim hé s cua x* trong khai trién (1+1 + ij véi x=0.DS: 90
X

Cau 14: Tim hé s8 cua x* trong khai trién (1+ 2%+ 3% )10 voi x=0. DS: 8085.
Cau 15: Goi a,, , 1a hé s8 ctia x> trong khai trién thanh da thic ctia (x2 +1)n (x+2)". Tim n dé&
a,, 5 =26N.

A2
Aa-Crt 28

16
CAu 17: Tim hé s6 ctia X trong khai trién thanh da thic ctia | 1-x*(1-x%) | . DS: 258570
8

Cau 16: X4c dinh hé s6 ctia s& hang chita X’ trong khai trién (X3 —3x%+ 2)n . Biét



PHAN IV: TAI LIEU THAM KHAO
[1]. Dé thi chon hoc sinh gidi cia mét s6 treong THPT trén toan quoc.
[2]. Nhi Thitc NiuTon va Ung Dung — Ddng Thanh Nam.
[3]. Chuyén Dé Nhi Thirc NiuTon - Lé Van Poan.



PHAN V: MUC LUC

TT Noi dung Trang
1 | Ly do chon dé tai 1-2
2 | Cosolyluan 3
3 | Dang 1: Tim hé s8 ctia x* trong khai trién biéu thtkc. 4-6
4 | Dang 2: Chting minh dfang thirc, tinh tdng dwa vao tinh chat hodc bién doi cac 7-10

cong thire t6 hop chap k cua n .
5 | Mot s6 bai tap van dung 11-13
6 | Két qua dat duoc 14
7 | Kétluan dé xuat 15
8 | Tai liéu tham khao 16




