Bai 2. Cdc bai todn vé khai trién Newton

BAI 2. CAC BAI TOAN VE KHAI TRIEN NEWTON

Bai 1. Cho n nguyén, n>2. Ching minh:

a) (1+l) >2 b) (1+l) <3
n n
Gidi
a. Khai trién nhi thtc:
n k 0 1 ‘ i
(1+l) =ch.(l) =c,?(l) +C;(l) 4=l 1452 (Vi c;.(l) >0)
n = n b n n

) 1\" 0 (1) n! 1\ n! 1\’
b. Ta co (1+—) =2Cn.(—) =1+1+—.(_) +—.(_) +
nl = n 21(n=2)! \n)  31(n=-3)! \n

=2+L1 1 41 1 fa<24d 4Ly 4L

2! n(n=1 3 n(h=1(”n-2) 21 3! n!

Y S AR :2+(l—l)+(l—l)+...+(L—l):3—l<3
1.2 23 (n—-Dn 1 2 2 3 n—-1 n n

Bai 2. Cho sb a, b théa man: a +b=1. Chitng minh: a" +b" > L vneN

n-1 "

Gidi
L ST NI
Pat a 2+x,b > x thi a" +b 2+x +2 X

2 2
=(L+Ci- i O x2+...j+(L—Ci~il+Cj-x—2—...)
2" 2" 2" 2" 2" 2"

2 4
=2(L+cj-x—2+cjx—4+...)22- L_ 1 vaya"+pm 2L
2". 2"- 2}1— 27! 2"- 2"

Bai 3. Tim neN théaman: C. +2C, +2°C; +2°C) +..+2"C!' =243
Gidi
(1+2)"=CY+Cl2+C2° +..4C! 2" =243 3" =243 & n=>5
Bai 4. Cho khai trién nhi thic
x—1 x\" x-1\" x-1)"71 x x-1 x\"1 x\"
(2 2 42 3) :c,‘j(z 2 ) +C;(2 ) (2 3)+...+c;;‘1(2 2 )(2 3) +c;;(2 3)

Biét ring trong khai trién dé Cj = SC,IL va sb hang thir tv bang 20. Tim n va x.
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Chwong III. Té hop, Xdc suit va S6 phirc — Tran Phwong

Gidi
Tacé C3—5C (véi n=3, neZ)(:)n—' Sn@M:M
(n-3)13! 6

oh-1)0n-2)=30 @n’-3n-28=0=r-7(n+4)=0 = n=7

x—1 4 X 3
Khi d6 s hang th tu 1a 03(2 2 ) (2 3) =20 3522V =140 x =4

Bai 5. Tim sb hang khong chira x trong khai trién:

3 1 15 ‘ 3 1 17
a)P(x)—(x2+;) x#0: b)Q(x)_(W+%7J

Gidgi

k
. . 15-k
a. SO hang tong quat: a, = Clk5 (x?) (l) = Clk5 x2S k= Clks.xm_y‘
X

S6 hang khong chira x twong tmg véi 30-3k=0=> k=10 1a C|{ =3003.

3 17-k-136

. : 17—k k 2470 2k
b. S6 hang tong quit:a, =C}, (%J .(\4/x3 ) =Cf.x 3 x¥ =Clx 12

3
X

S6 hang khéng chira x twong Gng v6i 17k —136=0=k =8 1a C187 =24310

Bai 6. Tim hé sO ctia sO hang chua X% trong khai trién nhi thirc Newton cua

(x%+x7)n biétrang C}  +C3i  +..+C) =27 -1

Gidi
an+1 + Cén+1 + C22n+1 Tt C22:+1 C22::11 _(1+1)2”+1 22n+l Do C3n+1 C22::11 -
nén C,  +C2  +.+C: +Cr 4 yC2 =2""-2=2(20"-1)

&2 =22 s on+1=21n=10. Xét biéu thirc
1 10 k k 10 10
(_4+x7) x +x ZC ()C7) =ZClk0x4k_40x7k zzclkoxllk—m
k=0 k=0

X
Xét 11k —40=26 11k =66 < k=6. Vay hé s6 ctia x*° 1a C{ =210.

10

Bai 7. Trong khai trién nhi thuc (x + l) , hé s6 cua s6 hang tht ba 16n hon hé
X

sb cua sb hang thtr hai 1a 35.

a. Tim n. b. Tim s6 hang khong chtra x
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Bai 2. Cdc bai todn vé khai trién Newton

Gidi
anTaco [+ L) =3 el (1 =S
H¢ sb clia s6 hang tht i ung véi k=i—11a: a,_, =C".
Theo gia thiét: C> —C) =35;n* -3n-70=0 (n+7)(n-10)=0=>n=10e N

b. S6 hang khéng chira x g véi n—2k=0; 10-2k=0& k=5 1a C150 =252

7
Bai 8. Tim cic s6 hang khong chira x trong khai trién (Q/;+#) vl x>0
X
Gidi
7 ( ! ;1)7 7 ( 1)”( ;1)" 7 Tk kg BTk
(%/;+4Lj =\x3 +x4 :ZC;‘ x3 x4 =2Cfx 3 x4 :ZC;‘x 12
x k=0 k=0 k=0

;o 28—Tk _ _ Ao A A , Y SNPTOR

Xét T—O(:)k—4. Vay s6 hang khong chura x trong khai trién 1a C; =35.

28 \"

Bai 9. Tim sb hang khong chira x trong khai trién (x%/; + x_g) , biét rang:
C'+C''+C'?=19.
Gidi
Tacé: C! +C!"' +C!? =79 (nnguyén, n22)

n(n-1)

l+n+ =719 n’>+n-156=0=(n+13)(n-12)=0 = n=12e N

28 240-48k

25 \k 4\ 12k k
-k [ -2 d
Véi n=12 thi a, =Clk2 (x%/;) (x 15) :Clk2 (x3) (x 15) =Clk2.x 15

S6 hang khong chira x twong tmg véi 240-48k =0 k=5 1a C, =792.

Bai 10. Tim cdc hang tir hiru ti trong khai trién: a. (\/5 + %/g)S ; b. (\/§+ 3/5)9
Giai
- 5k k

a. Khi khai wién (v2+33)" . s6 hang TQ: T, =c*.(\2) " .(3B) =cr2 2 33

DeTk+1huut1th152k %nguyenvcnk 0,5 = k= 3=>1T,= C323 60

9~k k

b. Khi khai trién (v3+32) , sé hang TQ: T, =C* (\3) (32)" =ct3 2 23
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Chwong III. Té hop, Xdc suit va S6 phirc — Tran Phwong

Pé T, hitu ti thi 225 X nouyen véi k=0,9 = k=3;k=9

k+1 2 ’§

Vay c¢6 2 hang tir hiru ti 1a: 7, =C;.3°.2=4536 ; T,,=C,.3°.2° =8

2

40
Bai 11.Tim hé s6 ciia x* trong khai trién nhi thitc Newton (x + L)
X

Gidgi

1 40 40 1 k 31
(x+x—2) =Y Cpx*™ (x—z) =Y Cpx7" 40-3k=31k=3;C; =9880
k=0 k=0

n
Bai 12.Tim hé s cua s6 hang chita x® trong khai trién (%+ \/xsj ,
X

biét rang C"1, —C" . =7(n+3).

n+3
Gidi
Crl—Cr =7(n+3) & CM=T7(n+3) @W:ﬂrwﬂ o n=12.
12 5\* 12—/<( E)k 12 Sk 1k=72
(%+\/x75) =(x_3+x2) =ZC{€2 (x?) a2 =2Cf2x3k_36x2 :quzx 2
X k=0 k=0 k=0
xét Uk =72 1k2—72 =8 k=8. Viy sb hang chtra x* trong khai trién 1a Clg2 =495.

Bai 13.Tim hé s6 ctia x° khi khai trién: P(x)=(1+x)" +U+x)" +..+0+x)"

Giai
_ 9 10 14_9kk lokk 14kk
Plx)=(1+x) +(0+x) +..+0+x) —Zng +ZC10x +...+2C14.x
k=0 k=0 k=0

? ing titca k=9 la:

Cy +Cpy +CJct Cpy =1+10+ 55+ 220+ 715 + 2002 = 3003

HE€ so theo x

Bai 14.a. Tim hé s6 cua x° trong (1+x) +2(0+ )7 +30+ )" +..+20(1+x)*

b. Tim hé sé ctia x° khi khai trién: Q2x+D* +(2x+1D” +Q2x+1° +(2x+1)’
Gidi

a. Véi bidu thire: k(1+x)° chtra s6 hang ax'® khi k =15, lic d6:

k
k(1+x) =k C}.x" thi hé sb theo x tng voi i=15 1a k.C)°.

i=0
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Bai 2. Cdc bai todn vé khai trién Newton

Suy ra hé sé theo x'° ctia khai trién: (1+x) +2(1+x)” +...+ 201+ x)” 1a:
a;s =15+16C,; +17CJ2 +18C}; +19C|; +20C, = 400995

b.Tacé: P(x)=Cx+1D* +2x+1° +Q2x+1° + (2x+1)’

=(1+2x)" +Zc (2x)’ +Zcf (2x)’+Zc (2x)"

j=0
He¢ sb theo x° ung véi i=j=k=5la: C}.2° +C.).2° +C].2° =896.
Bai 15. Tim hé s6 theo x® khi khai trién P(x)=(x+1)>.3—x)"
Gidi
Ta co: P(x)=(x+1)2 .(3—x)10 =x? (3—x)10 + 2x(3—x)10 +(3—x)10
10
=x2) €l 317 (<)’ +2xZC’ 3177 (- x)’+ch 3%
. g

H¢ s6 theo x° ung vé6i i=1, j=2, k=3 la: —C},.3° +2.C[,.3* - C;} .37 =131220

Bai 16. Tim hé s6 cua x° trong khai trién biéu thtc P=x(1-2x)" +x>(1+3x)"

Gidi

Theo cong thtc khai trién nhi thirc Newton, ta cé:

5 10
P=xY Cl(=20)"" +x2Y ¢l 0" (1)

k=0 k=0
Vay tir (1) suy ra sd hang chtra x° 1a: x.C\ (—2x0)" + x*.C/ (3x)°.
Do d6, hé s6 cia x° 1a (-2)* €l +(3)° €] =16.5+27.120 =80 + 3240 = 3320

Vay hé s6 cua x° trong biéu thirc P da cho 1a 3320.

Bai 17. Tim hé s theo x* cua khai trién (1+x)".(1+x)", m,n>k
Gidi

n m
1+x)"(1+x)" =ZC;xlzcrflxj Vim, n>k nén xf =xxf =xx = =xF 40

i=0

Do d6, hé s6 theo x* 1a: a, =C’.C* +C!.ct' +. .+ Cr.C?

Bai 18. Trong khai trién nhi thirc (x> +1)" tim hé so theo x'?, biét rang tong
cdc hé sb bang 1024.
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Chwong III. Té hop, Xdc suit va S6 phirc — Tran Phwong

Gidi

Pat P(x)=(x*+1)" thi tbng cdc hé sé1a P(D=C? +C! +..+C" =2" =1024

10
0-k
k Kk _20-2k
A0 = E C..x .
10
k=0

1

= n=10.Véi n=10 thi P(x)=(x*+1)’ Zc

He¢ s6 theo x'* tmg 20-2k=12=k=4 1a C;, =210.

Bai 19.Tim hé s6 ciia x": x" cita khai trién: (x+%)(x+L) (x+L)

2° 2"
Gidi
a. Ta c6: P(x)=(x+l)(x+L)...( 1 )zx” +AX"" +BXx"? 4+, .+Rx+S
2 2° 2"
-y

A A otia o111y 4ol 1 1 _1 1 1 )\_1 2/ 4, 1

Hé s6 cua x" la: A_E_z_z ?—§(1+§+ + nl)_E' 1_l = —2—n
2
n-2 11 .1 1 11
b. Hé s6 ctia x" 7 la: B_E 2_2+§'2_3+"‘+2n—1 o
2

Ma A* = l+L+...+L) =Lyl +Llyop

: (2 2° 2") 44 4"

-3)

1 1 1 1 4 1 1

= +2B=- +2B==|(1 + 2B

B ) At R | )

4
Do d6 B:l(AZ —l(l—L)jz—“” —32"+2
2 3Vogr 34"

Bai 20.Tim hé s6 ciia x” trong khai trién cua cdc da thirc sau day:

1000 1000

a. P(x)=(1+x) +x(1+x)999+x2(1+x)998+...+x

1000

b. 0(x)=(1+x)" +20+x)7 +...+1000(1 + x)

Gidi
a.Déy: (x+D™ - ¥ =(x+1-x).P(x)=P(x)
o d6 hé sd ciia x™ trong khai trién P(x) ciing 12 hé s6 theo x*° trong khai

1001 1001

1001
_ i i 50
= Z Cloor-x" 1a Cly, -

i=0

trién cua nhi thirc (x+1) " =(1+x)

248



Bai 2. Cdc bai todn vé khai trién Newton

’

1000 . 1000 l, 1= (14 2)' !
b. Q) =(1+x).0 i1+ =(1+x).| D (1+x)" | =(1+x)| (1+x)—""——

P p 1-(1+x)

1001 1001
_1000G+x) — _(+x) - U+2) Vay hg sé theo x™ Ta: 1000.C3, — €2
X X

<. . A X 8 .2 2 3)°
Bai 21.Tim hé so theo x° cua khai trién: P(x)= (1+x2=x%)
Gidi
9 9 8 7
P(x)=|:(1+x2)—x3:| =(1+x?) —C;(1+x2) .x3+C92(1+x2) .x6—Cs’.(1+x2).x9+...
Vi x® ¢6 mii chdn nén cdc s6 hang theo x® chi xuét hién ¢ hai da thirc sau:
o 9

; i .. P A4 A oA
=ZC;.(x2) mg véi i=4, tlc 1a c6 hé s6 Cy
i=0

(1+x?)
7 .

C2(+x2) 20 =c2x°> ¢ (x*) wmg véi j=1, tirc a c6 h¢ s6 C2.C!
i=0

Vay hé s6 theo x* cua khai trién P(x) 1a: Cy +C,.C} =378
Bai 22.a. Trong khai trién (x+ y+z)" tim s6 hang chita x*y™ (k+m<n)

b. Tim hé sé theo x°y°z* ctia khai trién (2x—5y+2)"

Gidi
L n—k
a. Taco (x+ y+ Z)n =ZC:.Xk-(y+ Z)n—k =ZC5'xk [Z C:ln_k'ym'zn—k—mj
k=0 m=0
. . | .
Vay s6 hang can tim 1a —“—x* y".z/ voi I=n—k-m
klm!l!

n
m
2 p ! fe A A
Tong quat: (Zal) :Z%afla;%a:’n’" véi tong Z lay theo
i=1

| |
1, sen

n o+n,+..+n, =n
b. Ap dung (2x—5y+2)" =((2x) +(-5y) + 2)15

A & 6.5 4 15. 76 (_c)> . 15! _ 6
Hé so theo x°y’z" la: 2°(-5) AT 126.126.10

Chii y: ctcm =—nt . =kl __ n!
Y ok T =k —m)! ktm\(n—k —m)!
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Chwong III. Té hop, Xdc suit va S6 phirc — Tran Phwong

Bai 23.Cho nhi thitc P(x)=(3-2x)", n tv nhién. Sau khi khai trién, tinh:
a. Tong tat ca cdc hé s theo lily thira 18.
b. Tng tit ca céc hé sd theo lily thira chin.
Gidi
Tacé: P(x)=(3-2x)" = a, +a,x+ azxz + a3x3 +...+ anx”
1=(3-2)" :P(1)=a0 +a,+a,+a;+..+a,
P(-1) =a,—a,+a,—a;+..+ -1n" a,

_PM-PD_1-5"

a. Tong céc hé sb theo liiy thira 1é: a, taytas+.. 5 >

_PM+PED _1+5"

b. Tong cac hé so theo lly thwra chan: a, +a, +a, +...

2 2
Bai 24.Tim hé sb 16n nhét cua khai trién tong quat: (a+5)"
Gidi
Tacé (a+b)" =) Cla"*b" . Cichesola C!,0<k<n.
k=0
Xét ' <Cr o n <M ok<n—k+lek<El
(k=D n—k+1)! k!(n—k)! 2
n el

Do d6: MaxCY = C2 néu n chin va MaxCr = C,2 néun l¢.

k=0,n k=0,n

Bai 25.Tim hang tir 16n nhét trong khai trién cta (a+b)" véi a,b>0;ne N

Gidi
Taco: (a+b)" =) Cra"*b* . Goi T, =Cya"*b* =Max C\.a"“b*
k=0 k=0,n
(n+1)b

Khi d6 T, <T,, C,llc—l 4" phl < C,l: a" ™t pk k SW

w2 STy C:H.an_k_l.bk_l SC’];.a"_k.bk k> (n+Db -

a+b

Viy, néu % nguyén thi ¢6 2 sb hang tmg véi k = (n ‘:_lzb hay (IZ-:_IZb 1
Con néu (n+1b khong nguyén thi chi ¢6 1 s6 hang tng véi k =[(” + l)b} .

a+b a+b
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