Bai giang s6 10
NHI THUC NEWTON

Ciéc bai toan t& hop néi chung va nhi thirc Newton néi riéng 14 mot trong cac
céu thanh cua cac dé thi mon Toan trong céc ki thi tuyén sinh vao Dai hoc, Cao
dang nhl”mg nim gan day tir 2002-2009.

Bai giang nay danh dé trinh bay cic phuong phap giai céc bai toan li€n quan
dén nhj thire Newton. C6 hai loai bai toan chinh dugc xét dén & day:

- Cac bai toan lién quan dén hé sb trong khai trién nhj thirc Newton.

- Cac bai toan tinh tong c6 sir dung dén nhj thirc Newton.

§1. CAC BAI TOAN VE HE SO TRONG KHAI TRIEN
NH] THUC NEWTON

Nhu da biét nhj thirc Newton ¢6 dang:

n
(a+b)" = Ccka"b* . (1)
k=0

Trong d6 vé phai cua (1) 1a tdng n+1 s& hang. S CEa"®b*1a sb hang thir
k+1 caa tong 4y, (k = 0,1,2,...,n). Cac bai toan thudc chi dé nay 1a mot dang todn
hay gap trong céac ki thi tuyen sinh vao céc truong Dai hoc, Cao dang trong nhitng
nam gan day. No thuong c6 dang sau: “Tim dleu kién dé hé s ctia khai trién (1)
théa midn mot diéu kién nao day

Phuong phap giai cac bai toan nay thudng duoc tién hanh nhu sau:

- Viét khai trién Newton (1) vé6i a, b duoc chon tir dau bai. Trong mét sb
truong hop c6 thé phai xac dinh s6 n trudce (thuong n 13 nghiém cia mot phuong
trinh c6 lién quan dén s t6 hop).

- Tir (1) str dung s hang thir k+1: Ck "-bpk cia khai trién va yéu ciu dé bai
dé thiét lap nén mot phuong trinh (ma an cia no thuong la k).

- Tir nghiém tim dugc s& cho ta két qua can tim.

Trong qua trinh giai toan ta thudng ding céac két qua dic biét sau:

n .
(1+x)" =Y Cpx* =C) +Cyx + C2x* +..+ Chx".
k=0 .
n i R !
(1-x)" =3 (-1)F C¥xk =l —Chx + C2x% -+ (-1)" COx".
k=0
Pic bigthon, tacs: Cl+Cl +C2+..+Ch=2";
C—CL+Cl—..+(-1)"Ct =0.
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Cdc dgng todn co ban:
Loai 1: Tim h¢ s6 cua x* trong mot khai trién nhj thicc Newton:
Thidu I: (De 1Iu tuyen sinh Dgi hoc khoi B — 2007)
Tim hé sb cta x'® trong khai trién nhj thirc (2+x)" biét rang:
37C0 -3l +372¢2 -373C3 4L+ (<1)" C}) =2048.
Giii . .
Ap dung cong thic khai trién nhi thic Newton:

n )
2" =(3-1)" = Y ck3k (-1)"
k=0

=3"Cy -3"'C, +3"2Cp - 3" .+ (<1) O
Vi thé, tir gia thiét ta c6: 2"=2048 =2"' = n=11.
Lai 4p dung cong thirc khai tri€n nhi thirc Newton ta co:

1]
(2+x)" =Y k2 )
k=0

Tir (1) suy ra hé s cia x! ung voik=1,vadolasé: C 2t =22.

Nhdn xét: .

Thi dy trén 1a mot minh hoa day du cho phuong phap gidi ma ching ta da
trinh bay trong phan mé dau

Thi du 2: (De thi tuyen smh Dai hoc kIzo: A—-2006)
Tim hé so cua s6 hang x* trong khai trién nhi thirc Newton cia

)
——4—+X .
X

Bibtring Clyy +Clnar + oo+ Copy =220 - 1.
Giai

Trude hét xac dinh n tir gia thi€t da cho nhu sau:

Theo tinh chat ctia s6 to hgp, ta c6:

»

Cl2n+l C2n+l

C%n+l = C%2+:

Chnst =Comit
Tir d6 ta c6: Chy,y +Chay +-+Clhiyy =Con +CI0 +.+Coi (1)
Tir (1) ta co:
Cone * (C2n+l +Chpy ot C2n+1) (Cgﬂn +Conad + ot Coiy ) +Conii
+.4Cl) )
Vi vé trai cua (2) bz'zng 2, nén tir (2) va gia thiét ta cé:

22" =242(22 -1)=2" & n=10.

=2+2(Cs,,

+C:

2n+l
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Theo cong thire khai trién nhj thirc Newton ta c6:
10 10 10
] ; -4 10-k k 7011k
[;—4-+x ) (x +X ) ZC,O( ) ( ) ZC
Tac670-11k=26 =k=4. Vay s& hang chira x? ® g v&i k = 4. Tir d6 suy
ra hé sb cia x*° la C,0—210 :

Nhdn xét: Mot lan nira ta thiy cac budc giai cla cac loai toan trong muc nay
tuan theo phuong phap da trinh bay trong phan mé& dau.
Thi du 3 (Dé thi tuyen sinh Dgi hoc khéi D - 2004)

7
sz A . o2 1 .
Tim cac so0 hang khong chira x trong khai trién (\/3 X+ 3/—_—) , VOi x>0,
X

Giai

Py (LY a0yt
Ta cé: (3/;+—] =|x3+x4 | =Y Ch[x3 | |x 4
Yx k=0 T

Xét phuon;, ytrinh 7k —21=0 < k=3.
Vay s6 hang khong chira x 1a sé hang tung voi k = 3. D6 1a sb C) =35.
Chii y: Dé thi tuyén sinh Cao dang khdi A, B - 2008 ¢6 dang tuong ty: Tim s

7

hang khong chira x trong khai trién | 2x + — | .
e ’ [ \Fj
Dap sb: 6528.

Thidu4: (De thi Dai hoc khéi A — 2003) )
Tim hé s6 cha sé hang chia x® trong khai trién nhi thic Newton

(F + \/xs ) y biét ra"lng: Cg:}l - n+3 - 7(“ + 3)

Trudce hét ta tim n tir hé thirc:

| (n+3)!

(n+ 1)!2!
< (n+2)(n+3)=14(n+3) < (n+2)=14 < n=12 (do n+3>0)

Theo cong thirc khai trién nhj thirc Newton ta co:

Chis —Chia=7(n+3) & CIL+Cl 5 -Ch 5 =7(n+3) & =7(n+3)

o] o] ]

Tir phuong trinh &2—1;& =8=k=4.
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Vay sb hang chira x® trong khai trién tuong tmg véi k = 4, do d6 hé s6 ciia né
la C}, =495.
Nhan xét: Vi cac thidu 1, 2, 3, 4 viée tinh hé s6 clia cac sb hang chira x* duoc
tinh tryc tiép.
~ Trong céc thi dy sau day, viéc tinh hé s6 cua s6 hang x* khong tinh dugc tryc
tiép ma n6 phai qua bude trung gian. Ta hay xét cac thi du do:
Thi du 5: (Pé thi tuyén sinh Dai hoc khéi D — 2007)
Tim hé s6 ca x’ trong khai trién ciia biéu thire: P = x(1- 2x)5 +x*(1+ 3x)'0
] Giai
Theo cong thuc khai trién nhi thirc Newton, ta ¢6:
5 , 0 , /
P=xY cE(-2x)" +x2Y ch 3x)° . (1)
k=0 k=0
Tir (1) suy ra sé hang chira x* cua P la:
xCH(-2x)" +x2C}, (3x)’ = x° (16C§ + 27c130) .
Viy h¢ sb ciia x° trong khai trién la 16.5+27.120 = 3320.

Thi du 6 (D@ thi tuyén sinh Dai hoc khdi A - 2004)
Tim hé so caa x® trong khai trién thanh da thirc cua biéu thic:

' 8
P:[]+x2(l—x)} .
) Giai
Theo cong thuc khai trién Newton ta co:

P=§c§[x2(1— ] ZC" 2K (

+Voik=5,6,7,8 thi xZ"(l —x)* chira luy thira bac thap nhat 1a 2k > 10, vay
moi s& hang clia né khong c6 sb hang nao chia Iiy thira 8 cia x.
+Voi k=0, 1, 2 thi xz“(l—x) chua lily thira bac cao nhét 1a 3k < 6, viy moi

s6 hang ciia n6 khéng c6 s hang nao chia ldy thira 8 cua x.
Vay chi xét khi k=3, k=4.

- Vi k=3, xétsb hang Cx® (1-x7) =C3x* (1-3x +3x7 =X},

S6 hang chira x* & day la 3C.x*.

- V&i k = 4 xét s6 hang: C;x* (l ~x'). 86 hang chira x* la: C;x°.

Vay hé sb chira Iy thira x* trong khai trién ciia P la: 3C;C; =238.

Thidu?7:

Cho da tlurc P(x)=(1 +x)+2(1 + XY +3(1+x)°+ ... +20(1 + x)°. Tim hé

s6 cua sb hang x'? trong khai trién thanh da thirc cta P(x).
Giai

P(x)=[ (1+x)+2(1+ %)+t 14(1+ x)"]

Viét lai:
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20
+]5[ZC,5x ]+16[ZC,6X J+...+20(2c‘2‘0x“]. (1

k=0
Tir 46 suy ra hé¢ sb coa sb hang chira x"1a
a;5 =15C}3 +16C}3 +17C}5 +18Cl3 +19Cl3 +20CL3 = 400995.
Loai 2: Tim hé s6 16n nhét trong mot khai trién nhij thirc Newton:
Bai toan nay c6 dang sau: Trong mét khai trién thanh da thirc.
P(x)=ap+ax +ay’+...+ax"
(¢ day str dung cong thuc khai trién nhi thic Newton). Hay tim hé s6 16n nhat
trong cac hé so ay, a,, ..., a,
Phuong phép giai loai toan nay nhu sau:
- Xét bat phuong trinh a; < ag. va nghiém cia né thuong cé dang k < kg
do k nguyénnénk=0,1,2,... k1.
- Tir @6 suy ra bat phuong trinh a, > ay.; ¢6 nghiém dang k > k.
bén day ta c6 hai kha nang:
v + Neéu ay = a; < k=ko.
Khi do ta co: ap<aj<a<...<a, =a, ., >a, ,>..>a,|>2a,
Lic ndy c6 hai h¢ s6 nhan gia tri I6n nhét 1a a, va a, ,,
+Néu a, =a,., vd nghiém
Khi d6 ta co: ag<a;<a,<... Ay oy <A <Ay > >a.
Lic nay c6 duy nhat hé sb a, nhan gia tri lon nhit.

Thi du 1 (Dé thi tuyén sinh Dai hoc khéi A - 2008)
Gia sir P(x) = (1 +2x)"= a,+ a;x + a,x* +...+ a,x" thda mén hé thirc:

n
a a a
T L

Qg +—+—=+...
22 2n
Tim hé so6 16n nhat trong cac hé so {ay, aj, a,,..., a,}
Giai

Theo cong thirc khai trién Newton ta c6:
P(x)=(1+2x)" chzk & =C0 20, x+27C2x% +.. 4 2"CRx".

Tirdédo P(x)=(1 + 2x)“= a,+tax + ax’+...+ax", tacod:
s =C’

a, =2C! =4 =C,
2

a, =2C2 :>—2.c2
2

a, =2"C' =2 _Cr
2

v LA a a, a ) \
Vithéia, + =L+ =2+ ..+ 2 =C) +Cl 4+ C2 +...+C =2",
2 2‘. 21\ n n n n
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Do d6 tir gia thiét suy ra: 2" =22 =>n=12.

12
Xét khai trién: (1+ 2x)12 =Yl 2kxk.
k=0
Tir d6 a, =C;52" (k=0, 1,...,12)
Xét bit phuong trinh: a, < ag

2t 12! o o, 2
(12-k)'k!  (11=k)(k+1)t 12-k  k+1

o chok <l o
23 ' 5
o kt+1<24 -2k & k <? < k=0, 1, 2,...,7 (do k nguyén).

Tir d6 suy ra: a; > ag < k>%%c$ k=28,9,10,11.

Phuong trinh ay=ay., < k= 27—3

< vo nghiém do k nguyén.

Nhu thé tachd: ag<a; <a<...<a;<ag>ap>ap>a;>a,.

Vay max {ao, a;;...; a52}= ag=28 sz =126720.

Thidu2 _ ) )

'Xét khai trién (3x+2)9 =ap+ax+ arx’t...+ aox’. Tim hé sb 1on nhét trong céac
hé s6 {ao; ay; ....20}.

Giai
9 b4 ] Kk " o Lk
Tacé: (3x+2) =Y Ch(3x) 27% =3 3527 gt
k=0 - k=0
Viy a, =3*2°7C} (k=0,1,2,...,9).
Xét bit phuong trinh: a,<ay.,
! 1
o 320 CE <32 2 ! <3 o!
KI(9-K)!  (K+1)I(8-K)!

2 <——3——— ok<Se k=0,1,2, 3,4 (do k nguyén).
9-k k+1
Véy > Ay & k>5<k=6,7,8.
Mét khac a = A+ & k=35.
Vithétacod: ag<a,<a,<a;<ag<as=a,>a;>ag> ao.
Tir d0: as= ag= max{ag; a;...;a0}=2C; =252.
Thidu3
Xét khai trién (x+2)"=a, +a,x+a ... +ax". Tim n dé max{aga;;...a,}=ajo.
Tir gia thiét ag<a;<...<ag<a;>a;>a;>...>a,

{a,o>a9 (1)

a, >a, (2)

<

Vay ta co6 hé:
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Theo khai trién nhj thirc Newton, thi

n
(x+2)" =Y Ccixkan .
k=0
Viy a, =Cp2"* véik=0,1,2,....n
C102n—10 >C9 2!1—9
n n

Tirdé (1), 2) <
C|I10 2n—-lO > CL] 2n—l 1

n! 2n! 1 2
>
- (n-10)!10! " (n-9)!9! - 0 9 -
2n! S - on! 2 >l
(n=10)t101 " (n=11)111! n-10" 11

& 29 <n <32

<> n=30hodcn=31.

Loai 3: Cac bai toan tim hé s6 va cic sb hang trong khai trién nhj thirc
Newton théa mén cac diéu kién cho trude:

Thi du 1 (Dé thi tuyén sinh Pgi hoc khéi D - 2003)

Véin lasd nguyén duong, goi as,; la hé s6 cia x™? trong khai trién thanh da
thirc ciia (x*+2)"+ (x+2)". Tim n d& ¢6 a3,,=26n. v

Vin nguyén duongnénn>1 = 3n-3>0.

Theo cong thirc khai trién nhi thirc Newton ta ¢6:

(l+x2)n=C2+Cflx2+Cﬁx4+...+C:}x2", )

(2+x)7 =2"C0 +2M'Clx +2"2C2x2 L+ COX" L (2)
I/Néun=1 = 3n-3=0. -
Trong trudng hop nay, ta co: (xz + l)n (x+2)" = (xz + ])(x +2)
Tur d6 suy ra ap = 2. Mt khac 26n =26 = a3 #26n.
Loai kha nang nay.
2/Néun=2 (1ap luan trong tu nhu trudng hop 1 cling loai kha nang nay).

3/Néun >3, tir (1) (2) suy ra:

3 -3 -l - 3 n! 2
aA3p-3 :C::(z C:: )+CE (2(:: I) =2 (T:—j)—a—‘-i-”n
Theo bai ra ta c6 phuong trinh:

4'1('1"3)(““2)+2n2 —26n < n=5(don>3).

Vayn = 51a gia tri duy nhit can tim cua n.
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Thidu2:
c 2 9
Tim cac so hang nguyén trong khai trién (\/?: +32 ) .
i Giai
Theo cong thirc khai trién nhj thirc Newton, ta c6:,

1 k 9-
(ﬁ+%/§) [32+23} ch 3223 (1)
S6 hang .
K ok k:2 -
C§322 3 languyén < {(9-k)i3 < k=0vak=6.
0<k<9

Vay trong khai trién trén c6 hai s hang nguyén do la:
Cy3°2" =8 va CJ3'2' =4536.

Thidu 2: .

Trong khai trién nhj thirc Newton:

21
NN b
Vo N¥a)’
tim hé sb ctia s6 hang ¢6 s6 mii ctia a va b 14 bang nhau.

Giai
Theo cdng thirc khai trién nhj thirc Newton, ta c6: -

( 1 1 21

f / _ Sb_g +b5a_g
21 oY TR 0 k2 K21k

= cgl[a% 6} (bza 6} =Y Ca3 6 b 6 2 . ()
0

Tir (1) suy ra xét hé phuong trinh sau:
T O
3 6 6 2
53
Viy hé sb can tim la: C)2 =293930 (d6 Ia hé sb cua s6 hang chira a2b2)
Thidu3 ) i )
Tim s6 nguyén duong bé nhat n sao cho trong khai trién (1 + x)" ¢4 hai hé s6

oA <X e A 1 7
lién tiép co ti sO la 3
Giai

Tacéd: (1+x)" = z Ckx* = hé sb cia hai s6 hang lién tiép la: CK;Ck*1,
k=0

193



http://www.vietmaths.com/
http://www.vietmaths.com/

Ta co:

k

Ck“+1=l© K+l 7 o gn=22k+15 & n=3k+2+ L.

C 15 n-k 15 7
k+1

DonkeZ = —;—-—t:>k Tt—1=>n=22t-1 (1)

Dok>0nén7t-1>0 = t> —}/—(2)

Tir (1) va (2) do t nguyén nén n nhén gia tri bé nhét bang 21 khi t = 1. Vay
n = 21 1a gid tri bé nhat cia n théa mén yéu cau dau bai.

§2. CAC BAI TOAN CHUNG MINH HE THUC TO HQP, HOAC
TiNH TONG BANG CACH SU DUNG NHI THUC NEWTON

Pé c6 thé gidi cac bai toan thudc loai ndy, nguoi ta thudng gidi nd theo cac
budec sau:

1/ Truée hét chon mot ham sb thich hop voi déu bai. Cac ham sb nay thuong
14 nhin thdy ngay dang cta n6 (dya vao cac biéu thirc cho trong dau bai).

2/ Duing céc phép bién ddi dai s, hodc két hop véi phép tinh dao ham, tich
phan dé giai bai toan ban dau.

Loai 1: Céac bai toan két hop viéc str dung phep tinh dao ham va tich phén:

Véi loai bai tap nay, sau khl chon dugc ham sb f(x) thich hop ta tién hanh lay
dao ham (hodc tich phan) ham sb da chon theo hai cach:

- Léy dao ham (hogc tich phan) truc tiép ham sb da cho.

- Lay dao ham (hoic tich phan) sau khi dé str dung khai trién nhi thuc Newton
ham s6 f(x) da chon (df nhién & day f(x) co dang co6 thé dung cong thirc khai trién
nhi thirc Newton)

- V&i phép lay dao ham, ta lya chon mét gia tri phd hop cho x, rbi thay vao
hai biéu thirc va tinh dao ham. Vi phép lay tich phan thi chon hai can tich phan
thich hop. Cac gia tri nay ciling thuong thiy ngay tir dau bai.

Thi du 1 (Dé thi tuyén sinh Pai hoc khéi A - 2007)
Cho n 1a s6 nguyén duong, chimg minh:

I 1 3 1 5 1 ona 2211_1
—Cy +=C5, +=C5 +..+—C5 7 = .
2 Mg e o 2" 2n+1
Giai
Ta cé: (l+x)2" L +Ch x+C2nx +C3 X3 L+ CX (1)
(1—-' ) C X+C2n ‘ CZnX + .. +C2n 2n (2)
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2n_‘]_ 2n
(e

Tir (1) (2) (3) suy ra: f(x) = Ch,x + C3,x> + C3,x° +...+ CIIx 201 (g
Tir (3) ta co:

1 i 2n 2n 2n+1 2n+l 1 2n )
If(x)dX=C|2nj(l+x) ;(l—x) dle[(Hx) +(1——x) } _2 1.(5)

Xét ham sé: fx) = L1%)

B 0 2] 2n+1 2n+1 2n+1

1 1 1 . 1
Tir (4) lai c6:  [f(x)dx =Ch, [xdx +C3, [Pdx 4.+ Cop [x2ax

0 0o 0 0

1 1 1 1 2n 1 ’
~5C2n+ C +gC2n +—C . 6)

Tu (5) 6) = dpcm
Thi du 2: (Dé thi tuyén sinh Dai hoc khéi A — 2005)
Tim sb nguyén duong n sao cho:

Const =22C5,, +3.27C,,, ~4.23C .y +..+ (20 +1)227 C20* = 2005 ,

2n+l —
Xétham sd: f(x)=(1+ x)2§+1 = ' (x)=(2n+1)(1+ x)zn . (N
Theo cong thirc khai trién nhj thirc Newton, ta ¢cé:
“2n+1
= Z Clz(n+|xk "n+] +("2n+lx+c2n+lx +. +C22::|| 2!

= £'(x) = Chpuy + 203, X +3C3, x4+ (20 +1)C20x 2".(2)

2n+1X
Dc‘mg thoi thay x=-2 vao (1) va (2) ta cé:
+1=C,,,, ~22C;,, +3.2°C,,, —4.2°C}, + ..+ (204 1)27°C20 . (3)

2n+1 2n+l
Tir gia thiét va (3) suy ra 2n+1 = 2005 < n = 1002.

Thi dy 3: (Dé thi tuyén sinh Pai hoc khéi B - 2003)

Cho n 14 sé nguyén duong. Tinh téng:

2 3 n+l
5= +2 o2 ey o2 .
3 n+1
Xét ham sé f(x) = (1+x)". Ta cé:
0 2n
= j(2n—t)<cos3t)dt= J(2n—t)(cos3t)dt. (D
2n 0

Theo cong thirc khai trién Newton, ta cé:
f(x)=C) +Cix+Cx* +..+Cx"
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2 2 2
xdx +C2 fxzdx +..+Cp _[x“dx
|

2 2
= [f(x)dx =C] [dx+C,
| ! 1

1
2 3 n+l

=c3 +2 —ICL +2 —IC?, +...+2 ol
2 3 n+1
Tur (1) (2) suy ra dpem.
Thidu4
Cho n 1 s6 nguyén duong. Chimg minh ring

C) —2Ch, +3C3, -4C3, +...+(2n+1)C3h =0

Cp- ()

Xéthamsd f(x)=x(1+ x)Z" i

£1(x)=(1+x)™ +2nx (1+x)™"™ (1)
Theo cong thirc khai trién nhi thirc Newton, ta co:

f(x)= x(an +Chx+C3 X% 4.+ OO )=C‘2’nx +CLxT+C3 X+ + Cox

196

: 2n
= £'(x) = CY, +2xCh, +3x°C3, +...+ (20 +1)C3p . Q)
Pong thoi thay x =1 vao (1) va (2) suy ra
Y, —2Ch, +3C3, —4C3, +...+(2n +1)C3h =0 = dpem.
Thi du 5:

1/Tinh lsz (1+x° )" dx .

0
2/ Chirng minh:
: n+l
lCf,’JrlC,:+le+..A— ! C:=2 L
3 6 9 3n+3 3n+3
1/ Taco:

;"xz(Hx})“ dx:—;-;f(l+x3)l1d(l+x3): 231:1;31 (1)

2/ Ap dung khai trién nhi thirc Newton ta co:

n
(1 + x3) =0+ Clx® +C2x8 + C3x% 4.+ COx

) n

= xz(l + x3) =C%2 +Clx° +CxE+ O 4+ O™
1 | 1 ! I
= Ixz(l +3)"dx=C) J‘deX'FC]n Ixsdx+Cﬁ _"xsdx+...+C2 Ix3"+2dx
0 0 0 0 0

Lo 1.4 1

; 1
=§‘Cn +*6"C}1 +§Cr21 +..+

3n+3

C'.(2)
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Tir (1) (2) suy ra dpcm.
Nhdn xét:
Néu bai ra chi cé phan 2/ thi ta phai tu chon ham s6: f(x) = x*(1 + x*)".
Nhung diéu nay cé thé hoi khé, vi vay phén 1/ 1a sy goi y cho phén 2/.
Loai 2: Cac bai toan sir dung két hop véi cac bién ddi dai sb -
Thi du 1: (Dé thi tuyén sinh Pai hoc khéi D — 2008)
Tim n nguyén duong dé c6 hé thirc sau:
Ch, +C3, +..+C1 22048 .

Gidi
Xét ham s6 f(x) = (1+x)™. ,
Ta c6 theo cdng thirc khai trién nhj thirc Newton

2n-1 2n 1 2n_2n
(x) C2]1+C2I'IX+C2HX +C X +.. +C2|‘l Cznx .

T d6 ta co:
f(1)=2""=CY, +Cy, +C3, +C3, +..+C71 4 52 Q)
f(-1)=0=CY, -Ch, +C3, -C3, +..+CI"1 . C2" (3)

Trir timg vé (1) cho (2) ta di dén 22" :2(C2n £t +C2n 1) 3)

Tir (3) va gia thiét suy ra 22" =2048 =2'!

= n=6.

Chu y: M6t dé thi d& hon cung loai trén (Dé thi tuyén sinh Pai hoc khéi D —
2002) c6 dang: _

Tim n dé c6 hé thire: C) +2C) +22C2 +...+2"C" =243 .

Xétfix)= (1+x)" =CJ + Clx + C2x* + C1x"

=f(2)=3"=CJ+2C, +22C2 +..+2"C" =243 =2% = n=5.
Thi du 2:

Khai trién (1 + x + x>+ x3)5 thanh da thirc ag+ a;x + ayx*>+...+ a;sx'°.
Tinhag+a;+a,+ ... +ays.

Giai
Patflx)=(1 +x+x*+ x3)5=a0+ ax +ax’+...+a;x”
= f(l) a0+a|+a2+ +a|5— =1024.

Thi du 3: (De thi tuyen sinh Cao d(mg khoiA, B - 2005)
Ching minh ring v6i moi n nguyén duong, ta cé:

2
2,,_(c‘)) (cl,) +.+(Ch)
Xét fix)=(1+x)" =C) +Chx +C2x* +...+Chx".

197



http://www.vietmaths.com/
http://www.vietmaths.com/

Ta co:

fz(x)=(1+x)2“:C +Chx+C3 X%+, +(an )+ 4+CPX (1)

Mt khic f2 (x)=(1+x)"(1+x)"

=(Ch+Chx+ CoxP 4t Cax")(Ch +Chx+Cox’ +.. +Cpx"). (@)

Heé so cha x" & vé phai cta (1) 1a C;,

Hé s6 ciia x" & vé phai cia (2) (dwa vdo phép nhan hai da thirc) la:

coct +clent e c2en? 4+ Cilch 4 el = (c") +(cn)2+...+(cg)2.

Tir d6 suy ra dpcm.
Thidu4:

23
, . M . IS 1 A I A A 5 - ~ \
Chirng minh rang trong khai trién (x +—j tong cac hé so cua cac liiy thira
X

bac nguyén duong cia x la sé chinh phuong.
Giai
Theo cbng thirc khai trién Newton, ta c6:

S NP B L am
( ) Z C23X ( ) = z C23X e
k=0

Xét bt phuong trinh: 2k — 23>0 <k >32-3- o k=12,13, ..,

nguyén duong).
Vay céac luy thira bic nguyén duong ctia x ing voi k =12, 13,.

tdng cac hé sb liiy thira bac nguyén duong cua x Ia
cli+cl+. . +CB (D)
Ap dung cong thirc CX =CI™¥ [ ta c6:
C3; =C33;Chy =CHs.5Chy =
Vithé: €3y +Chy+Chy+..+ CR =2(CH+CH +..+ cgg) @)

Xét f(x) =(1+x)™ =C3; + Chyx +..+ CBx? = f(1)=2"

Tir d6 thay vao (2) ta cé:

23 (do k

. 23. Do d6

22 =2(Cl} +Cl3 +... +C) > Ci+.+Cl =27 = (2“) = dpem.

~
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BAI TAP TU GIAI
Bai I:
g 12
Tim s6 hang khong chira x trong khai trién nhi thic: {x%/; +X 5} .

Ddp s6: 729.

Bai 2:

Blet rang tong tat ca cac hé s6 cia khai trién nhj thirc (x*+1)" bang 1024. Tim
hé s6 cua s0 hang chura x'? trong khai trién trén

Padp sé: 210.

Bai 3:

Goi ay, a;,...,a;; la hé sb trong khai trién

(x+1)°(x+2)=x" +ax'% +a,x° + . +ax+ay.

Tim hé sb cua as.

Ddp s6: 672.

Bai 4:

Gia st (1+x+x + X ) ¢6 khai trién thanh da thuc agtax+ ax’+ ...+ asx”.
Tinh a() —-a;+a—azt... —as.

Ddp s0: 0.

. 124 . .
Bai 5: Trong khai trién (\/3 —‘i‘/g) c6 bao nhiéu so hang la s6 nguyén?
Padp s6: 32.
Bai 6: i )
Tim hé sb cta x” trong khai trién thanh da thic cua (2-3x)™, biét

1 2 2n+1

CZXH-] + C2n+| +...+ Cznil = 1024 .

Dap sé: -C],.2°37.
Bai 7: .
Chirng minh rang:

1 99 i 100 1 198 1 199
100c,00(2j —101c}00(5j 199c100(2j +200C}88(5) =0.

Hiréng dén: Ap dung khai trién nhij thirc Newton vai (x*+x)'%.

Bai 8: Tim sé hang 16n nhit trong khai tridn (1+0,2)"*%.

Dap s6: 188,571

Bai 9:
Téng cac hé s cia khai trién (_JZ +x° Jn 1 1024. Tim hé s6 cua x° trong khai
triéndo.
Ddp so: 210.
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Bai 10:
. 1 15
Tim hé s6 cia sb hang chira x’ trong khai trién (x + —j .
X
Pdp sd: 1365.

Bai1l:
Xét khai trién:

() -Ee >(Jk-

Biét rang ti s6 ciia s6 hang thir 7 ke tir s& hang ddu, véi s6 hang thir 7 tinh tir
dudi lén bang 6. Tim n.

Dadp s0: 9.
Bai 12:
Cho n 13 s0 nguyén duong. Chirng minh
1 g 1., 1, 2"
1+=C,+=-C; +..+ C,=
2 3 n+l n+1

I
Huréng dén: Tinh Jf(x) theo hai cach & day f(x) = (1 + x)".

Bai 13:
!
1/ Tinh tich phan Ix(l -x)"dx.
0
l n
2 Chimg minh: +c0— et le2 tea, (ED @ 1
2 4 6 8 2n+2 2n+2

Bai 14:
Cho n 14 sb nguyén duong. Chimg minh

1/ C+2C2 +3C3 +..+(n-1)Ch" +nCh =n.2"".

2/ 2.1C2 +3.2C3 +4.3C} +..4n(n-1)C2 =n(n-1)2""2.
Hurémg dén: .

1/ Tinh £(x) theo hai cach véi f(x) = (1 + x)".

2/ Tinh £°(x) theo hai cach véi f(x) = (1 +x)".

200



http://www.vietmaths.com/
http://www.vietmaths.com/

