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B.Y PHAN KIEN THUC CHINH
B3 CONG THUC NHI THUC NIU-TON

7:-V1 du mo dau

Khai trién: (a + b)?, (a— b)?, (a + b)3, (a — b)3.

% m Khi s6 mii tang Ién thi ta co khai trién ducc khong?
(a + b)? = a* + 2ab + b>.

(a — b)? = a* — 2ab + b*.

(a + b)3 = a3 + 3a*b + 3ab? + b3.

(a — b)> = a® — 3a*b + 3ab? — b3.




+|—

TOAN HOC

B.Y PHAN KIEN THUC CHINH
B3 CONG THUC NHI THUC NIU-TON

-V@ia=b=1tacé:2"=C) + CL + C:+...+C"
-V8ia=1,b=—-1taco:0=C—CL+...+(—DFCE+... +(-1D)"C".
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B pHAN KIEN THUC CHINH

B3 CONG THUC NHI THUC NIU-TON
1. Cong thu'c nhi thir'c Niu-ton

Cong thirc thu gon: (a + b)" = Y}i_,Cka™ bk (2).

! ! CHU Y Trong biéu thirc é vé phai cua cong thirc (1) :
a) So cac hang tu' la n + 1;

b) Cac hang tu’ co sO mi cua a giam dan tu n dén 0, sO mi cua b tang dan tr 0 dén n,
nhung tong cac s6 mii ctia a va b trong moi hang tir luén bang n (qui uwéc a° = b° = 1);
c) Cac hé s6 ciia moi hang tir cach déu hai hang tir dau va cudi thi bang nhau;

d) SO hang tong quat la: T,..; = Cka™ *bk v6i 0 < k < n, d6 la s6 hang dirng hang thir

_k + 1 trong khai trién;




I CONG THUC NHI THUC NIU-TON
(a+b)"=Cla™ + Cra™ 1b+...+CP tab™ 1 + CD™ (1)

(a+b)" = Yo Cka"¥p*  (2).

‘ Khai trién: (a + b)°> v6ia # 0,b # 0.

5 Bai giai

Hé so : 1 5 10 10 5 1
Liythoraa: @ a* a> a? al a’
Ldy thiora b: b° bl % b3 b* b>
Nhan theo cot ta ducc:
(a+ b)°> = C2a’b® + Csa*. b + CZ2a3.b? + C2a’. b3 + Cial.b* + C2a°.b°.
=1.a>.1+5.a*b +10.a3.b*+10.a% b3+ 5.a.b* + 1.1.b°.
= a’ + 5a*b + 10a®b? + 10a?b3 + 5ab* + b°.
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I CONG THUC NHI THUC NIU-TON

(a+b)"=Cla™ + Cra™ tb+...+C* tab™ t + CD™ (1)
Vi d'ja + b))t =YR_ Cka™ Kbk (2).

Khai trién: (x + 2)° véi x # 0.

ABagE hess: 1 6 15 20 15 6 1

Ldy thira x: x®© x> x* x3 x? x1 x°
Liy thira 2: 2° 21 22 23 24 2° 26
Nhan theo cot ta du'cc:

(x +2)% = C2x020 + C3x®. 21 + C2x*.2% + C3x3.23 + Cex?.2* + C2x1.25 + €8x0.28.
=1.x2%1 +6.x>.2 +15.x*.4 +20.x3.8+15.x%.16 + 6.x.32 + 1.1.64.
= x% 4+ 12x° + 60x* + 160.x3 + 240x% + 192x + 64.
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I CONG THUC NHI THUC NIU-TON

(a+b)" =Cla™ + Cla™ b+...+C* tab™ 1 + C*b" (1)

nvi du (a+ b)" =3Y7_,Cia™*p* (2).

m Khai trién: (3x — 4)° véi x # 0.

5 Bai giai

(3x — 4)°

C2(3x)°(—4)° + C:(B3x)*. (-1 + C2(3x)3. (—4)2 + C:(3x)2.(—4)3 + €5 (Bx)L. (—4)*
C2(3x)°.(—4)°
= 243x° — 1620x* + 4320x3 — 5760x% + 3840x — 1024.
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I CONG THUC NHI THUC NIU-TON
(a+b)*=C%a™ + Cla™ 1b+...+C* tab™ 1 + C'b" (1)

ERuidy @D =Tt (@)

‘ Chirng minhrangvéin>4,taco: CO+ C2 +C4+....=CL+ C3+....= 2" 1,

2] Bai giai_

Pat A=C0+C2+Ci+....; B=CL+Ci+....

Tathay: A+ B=CY +C}: + C%3+...+C" = 2" ( dua vao hé qua ).
A-—B=C%—-Cl+...+(-D*Ck+...+(—1)"C* = 0 ( dua vao hé qua ).

Cong vé theovétadudc:24=2"< A4=2""1(1).

Trir vé theové tadudgc: 2B =2"< B =2"1 (2).

Tu (1) va (2) ta co dieu phai chirng minh.
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B.Y PHAN KIEN THUC CHINH
B3 CONG THUC NHI THUC NIU-TON

TAM GIAC PA-XCAN

n=10 l

n=1 1 |

n=2 l 2 I

n=. 1 3 3 ]

n=4 1 4 6 -+ I

n=>5 I 5 \10/ \10/ 5 l

n==6 I 6 15 20 15 6 l
"n="7 | 7 21 35 35 21 7 l

TU cong thirc -1 + c*_, = ck suy ra cach tinh cac s6  moi dong
dua vao cac so 6 dong trudc no.
Chang han: C2 = C} + C5 =4 + 6 = 10.




PHAN KIEN THUC CHINH

CONG THUC NHI THUC NIU-TON
TAM GIAC PA-XCAN 1

CLLELE T T cong thifc CiZ] + Ck_y = Ck suy ra cach tinh cac s6 ¢ moi
dong dua vao cac so6 6 dong trudc no.

Chang han: ¢2 = Ci + €3 = 4 + 6 = 10.




Khai trién:  a)2x+ 1% b)(2 - 3x2)°. o)+ 2)5. d)(x? - 3)6.
Z

a) 2x+ D*=c2x)* + cl(2x)3.1 + C53(2x)%.1% + C3.2x.13 + C3.1%.
= 16x* + 32x3 + 24x% + 8x + 1.

b) (2 — 3x%)” = €2.25 + ¢L.2% (=3x2) + €Z.23.(=3x2)" + ¢2.22.(-322)" +

, ( 2)4= BZSE 2402x)25+ 720x* — 1080x° + 810x8 — 243x1Y.
Cc.2.(—3x%) + Cs(—3x




Khai trién:  a)2x+ 1% b)(2 - 3x2)°. c)(f + 2)5. d)(x? - 3)6.

A

c) (5+ 2)5 = . (5)5 +cl (§)4 2 + C2. (5)3 22 + (3, (f)z 2%+ ct2.2% + ¢ 28

3 3
1 10 40 o 802

_ 1 19 4 ov o
—243x +81x + x + —x + x+32

d)(xz _ ;)6 = 0. (%) + €L (7). (< 2) + 2. (2)* (—g)2 + 2 () (—5)3 N
¢t (x?)".(- —) +C5.x% (- %)5 + €8 (- %)6
192 64

= x'* —12x° + 60x° — 160x> + 240 — —— + —




. 24
Tim sO0 hang khong chira x trong khai trién: (x — 5) .

X

%
Ta c6: S6 hang tong quat: 7., = Cka" *b* véi 0 < k < n,k € N.
Tis1 = Ca***b* vBi 0 < k < 24,k € N.

k{3 _
T4 = Cogx*** ("‘ ;) = Cyyx** 2k (=3)k,

SO hang khong chira x nén 24 — 2k = 0 © k = 12 (nhan).
VGik =12 ta cl: Ty, 1 = Crix?*212(=3)1? & T3 = C;7.31%,

: 24
Vay s6 hang khéng chira x trong khai trién: (x —>)  1a c}2.3'2.

X
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(a+b)" =Cda™ + CLa™ 1b+...+C* tab™ 1 + CH" (1)

Hé qua: €+ Cp+ Cat+...+Ch=2" ; % —cly +(—1D)*Ck+...+(-1)"C" =0

 Cau 2. Khai trién: (x — 3)3

(x —3)°> = x> —15x* +90x3 — 270x% + 405x — 243.

Cau 3. Tim hé so cua x3 trong khai trién(x -+ xz—z)

Pap so : Ci=.24 = 21840




B:J LUYEN TAP
B3 CHUA BAI TAP SGK

a)(a +2b)’ b) (a—2)° ) (x-1)"

Z
a) (a + 2b)° = C2a® + Cra*(2bh) + Cia®(2b)? + Cia?(2b)3 + C:a(2b)* + C2(2b)°
= a’® + 10a*b + 40a3b? + 80a’b? + 80ab* + 32b°.

b (a—v2)" = ab(—2) +clas.(—2) +C2a*.(—v2) + C3a3.(—V2Z) + Ca?.(—V2)" +
cSal.(—v2)’ + c8a®. (—2)°.
— a® — 6v2a® + 30a* — 40v2a3 + 60a? — 24+/2a + 8.



a) (a + 2b)> b) (a- ﬁ) c) (x =N

&
) (x—1) =l (=) + el (= 2) ok et (<)
+ X, (_ %)13 = Ykl Cra(—1)kx13-2k,

( Khi cbng thic khai trién c6 qua nhiéu s6 hang, nén ding dang thu gon (2) )



TOAN HOC

¥ Bai 2/58

> > - A? ’ 6 7=
Tim hé so cua x° trong khai trién cua bieu thirc: (x + %) vGi x # 0.

2 B3 giai_

Ta co: S6 hang tong quat: 7., = C¥a™ *b* v6i 0 < k < n,k € N.
Trr1 = CXa® ¥b* vBi 0 < k < 6,k € N.

k
— 2 — | — | o—

Hé so cua x° nén 6 — 3k = 3 © k = 1 (nhan).
V(lﬁ k=1 ta Cé: T1_|_1 — Cézlx6_3'1 — TZ — 12x3-

> 3 m A Y 4 6 '
Vay hé so cua x3 trong khai trién cua biéu thirc: (x + é) la 12.
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pf Bai 3/58

Biét hé s6 cua x? trong khai trién cta (1 — 3x)" la 90. Tim n.

Z

Ta co: SO hang tong quat: 7., = CXa™" *b* vBi 0 < k < n,k € N.

Tinq = CR1MR(=3x)% = cF1"*(=3)*x* v6i 0 < k < n,k € N.

Hé so cua x“ la 90 nén k = 2.

Véik=2tacohésocuax’: C:1"%(-3)* =90 9C: =90 < C: =10
n! - n(n-1) 2 - n = S(N)
Coamm - 0o —=0en’-n-20=0s| _ 7.
Vay n = 51a gia tri can tim.




TOAN HOC

i¥ Bai 4/58

i
=

> > = A? of |
Tim s0 hang khong chira x trong khai trién cua biéu thirc: (x3 + i)
VGai x # 0.

Y XTI

Ta c6: S0 hang tong quat: 7,.., = Cka™ *b* véi 0 < k < n.
Tir1 = CXa® *b* v@i 0 < k < 8,k € N.

k
Trepq = CE(x3)8K (i) = Ckx?4-3k y=k1k = Cky24-4k,
SO0 hang khong chira x nén 24 — 4k = 0 © k = 6 (nhan).
VOik=6taco:T,,, = C{x***° o T, = 28.

1

? 3 - A? Y 4 8 )
Vay so hang khong chira x trong khai trién cua bieu thu'c: (x3 - ;) la 28.



TOAN HOC

p.f Bai 5/58

k

T khai trién biéu thirc (3x — 4)'7 thanh da thirc, hay tinh tong cac
hé so cua da thir'c nhan dugc.

Z
Ta co: (3x —4)'7 = C,.(3x)Y7 + Cf,. Bx)1e.(—4) + -+ C5. Bx)Y F. (—4)k + .- +
Ci7. (=) (voio<k<17).
& Bx =DV =C2.3Vx17 + €136 (=4). x10+... +C& .3V K (—)kx17 k4 +CL. (—4)Y.
Pat S la tong cac hé sd cua da thirc khai trién, ta co :
S=0C%.37 +CL.3%(=4)+...+CK. 3V Kk (=) +... +CL]. (—4)7
=(B1-4)"7 = (-1)V=-1.

vVay S = —1.



Chi{rng minh rang: a) 111° — 1 chia hét cho 100.
b) 1011°° — 1 chia hét cho 10000.

¢)VI0|(1+V10) - (1-+10) | la mét s& nguyén.

J

\ Z a) Chirng minh 11'° — 1 chia hét cho 100.
Ta co: 111° = (10 + 1)°. Str dung khai trién nhi thirc Niu- ton:
(10 + 1) =(CP,.10'° + €{,.10°.1 + C#,.108.1%+...+C{,. 10.1° + C{j. 11,
= Cpy.10% + C{,.10% + C%,.108%+...410.10 + 1 (Do C;, = 10,C{3 = 1).
= 111% -1 =¢},.10'° + ¢{,.10° + CZ,.10%+...+10.10.
= 100(CP,. 108 + C{,.107 + CZ,.10%+... +1).
Do do 11'° — 1 chia hét cho 100 (dpcm).
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[ ;fBE‘li 6/58

Chirng minh rang: a) 11'° — 1 chia hét cho 100.
b) 1011°° — 1 chia hét cho 10000.

c) V10 [(1 +10)" — (1 - VTO)loo] la mgt s6 nguyén.

J

7

b) Chirng minh 1011°° — 1 chia hét cho 10000.
Ta co: 1011°° = (100 + 1)19°, S dung khai trién nhi thirc Niu- ton:

(100 + 1)100 =

= CPo0-100™0% + C{40.100%°.1 + Cfy0. 10078, 1%4... +C5,- 100. 1% 4 €17 119°

= €%,.100°° + C1,,.100%° + C%),.100%8+...+100.100 + 1 (Do C2, = 100, 100 =

1)

—

N 72 anna100D

101199 — 1 = CPy,.100%°° + C,,. 1007 + CZyp. 10072 +...+100.100
= 10000(CPy,. 1008 + Ciyo. 100%7 + C£yp. 100%0+... +1)

A L. 0 L2 _ o AaNnNNnNnNn T o . _\




a) 111° — 1 chia hét cho 100.
b) 101'°% — 1 chia hét cho 10000.

c) V10 [(1 + \/1_0)100 — (1 - \/1_0)100] la mot s6 nguyén.

\. .

2 55 giai

c) Chirng minh V10 [(1 +V10) = (1— \/E)IOO] la mot s6 nguyén.
Su dung khai trién nhi thirc Niu- ton:
e (14+310) = €. 119 + Clog. 1°. (VIO) + Cg. 1%8. (VIO) +... 425 11(V10)  + CA0.(V10)
2 99 100
= Cfoo + Cloo- (V10) + Cio. (V10) +...+Cig0- (V10)  + €13 (V10)
% (1 =v10) = €. 1100 + CLyo. 1%%. (—VI0) + 2. 1%8. (—VI0) +... +C3%. 1. (—VI0)  + CL0.(—V10)

= %0 — Choo- (VI0) + CZy. (VIO) = Ciho. (VIO0) +...—C3%. (VIO0)  + C199.(vV1O0)
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.4 Bai 6/58 g . o “
- Chu'ng minh rang: a) 111° — 1 chia héet cho 100.

b) 1011°° — 1 chia hét cho 10000.
c) V10 [(1 +y10) " — (1 - \/_)100] la mGt s6 nguyén.

@ (1+r) —(1 \/7)100
= 2 [Clop. (VIB) + Ciao. (VIO +.. +C5%p. (VIO ) +Cid- (VI0)” |
= 2. r[6100+6100 (F) +... +C74o- (r) + Co0- (r) ]

Pat A = C{y, + Cipo- (r) +...+Cigo- (\/7) + C150- (r)
A = C{yo + Cipo-10...+C7o- (10)*8 + Cigp. (10)*°.
Ta thay tat ca cac s6 hang cua biéu thirc A la s6 nguyén nén 4 la sd nguyén.




1 ;ll Béi 6/58 , - & = oY \
- Chu'ng minh rang: a) 11'° — 1 chia hét cho 100.

b) 1011°° — 1 chia hét cho 10000.
c) V10 [(1 +VI0) = (1- \/1_0)100] la mot s6 nguyén.

\_

%
c) Chirng minh V10 [(1 +V10) - (1- x/TO)mO] la mot s6 nguyén.

Pat A = Ccl,, + Cy,. (JTO)2+...+ Cido- (r) + C3p- (W) " thi 4 1a s& nguyén.

Taco: VI0|(1+v10) - (1-+10) | =+10.2V104 = 204.
vay V10 [(1 + VTO)loo —(1- \/TO)IOO] la mot sd nguyén (dpcm).
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B:3 LUYEN TAP

B!8 BAI TAP TRAC NGHIEM

m Viét khai trién theo cong thirc nhi thirc Newton (x — y)°.
® — S5x*y + 10x3y? — 10x?%y3 + 5xy* — y°.
B. x° + 5x*y — 10x3y? + 10x%y3 — 5xy* + y°.
C. x° — 5x*y — 10x3y? — 10x°y3 — 5xy* + y°.
D. x° + 5x*y + 10x3y? + 10x%y3 + 5xy* + y°.

- J

g Bai giai

Ta co (x — y)°>=x° — 5x*y + 10x3y? — 10x2%y3 + 5xy* — y°.




TOAN HOC

m Trong khai trién nhi thirc Niu-ton cua (3 — 2x)2°21 ¢ bao nhiéu sé hang?ﬂ
A. 2010. B. 2020. GZOZZ. D. 2021.

E
Ta c6: Khai trién nhi thirc Niu-ton (a + )" c6 n + 1 s6 hang.
Vay trong khai trién nhi thirc Niu-ton caa (3 — 2x)?%°21 ¢6 2022 sd hang.




TOAN HOC

Tu khai trién biéu thirc (x + 1)1° thanh da thirc.Tong cac hé so cua da thircla
A. 1023. B. 512. 0 1024 D. 2048.

Z
Xét khai trién f(x) = (x + 1) =319 ¢k .x*¥ v6i 0 < k <10,k € N.
Goi S la tong cac hé so trong khai trién thitacé S = (1) = (1 + 1)'° = 210 = 1024.
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Hé sd cua x? trong khai trién cua biéu thirc (xz + -i—) bang
A. 3124. B. 2268. G 13440. D. 210.

g Bai gia

SO hang tong quat cua khai trién:

Kk
Tepq = CK (x2)10-K (-2-) = Ck 2kx20-3k(0 < k < 10,k € N).

X

S0 hang chira x* ‘'ng voi: 20 — 3k =2 © k = 6.
Hé so can tim la: 2°CS, = 13440.
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) 10
S0 hang khong chira x trong khai trien (x -~ %) la
A- C]_Son B- _(:150.25- C- _Cfon

g Bai gia

> s - a AT 10 A\
SO hang tong quat trong khai trien (x -+ 3) la:

Kk
Tier = Clpx 107K (2)" = K, 2Kx 102 v8i 0 < k < 10,k €N

X

S6 hang khong chira x trong khai trién tu'cdng &‘ng véi 10 — 2k = 0 & k = 5.
vay s6 hang khong chira x trong khai trién la: C?,.2°.




+|—

TOAN HOC

m Cho n la s6 nguyén duong. Khido tong S = C° + C1 + C2+...+C" la
A. 3", O: C. 1. D. 0.

g Bai gia

Xet: (1+x)" =COx™+ Cix™ 1+ C2x™%+...+C1x".
Chon x = 1 tadudgc: 2" = C? + C} + C2+...+CP.
Vay S = 2",
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Tim so tu nhién n, biét hé so cua so0 hang thir 3 theo s6 mi giam dan
> n S
cua x trong khai trién (x — %) bang 4.

A. 8. B. 17.

2 Theo khai tri&n nhi thirc Niu-ton, ta c6

(x - g)n = COx" + Ch (—) 2™+ €2 (- §)2 X2 0 (- g)n

2
—s6 hang thir 3 theo s6 mii giam dan cta x 1a 2 (—g) X2,

YA A \ = ” 2 1 & n! 1
éu cau bai toan & (% (—3) =4 —.c=4>n=0.

Do n € N nén ta chon n = 9 théa man. Chon C.




Tinh tong S = €% + 3C! + 32C3+... +3™C™.
A. S = 3". B.S = 2". C.S =3.2".

E

Khai trién nhi thirc Niu-ton cuaa (1 + x)*, ta co
(1+x)"=CP+Crix+ Cix*+ -+ Cl'x™.

Cho x =3, taducgc C? + 3C} + 3%C2+...+3™"C = (1 + 3)™ = 4™,
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mﬁm hé s6 cua x° trong khai trién (x + 1)?(x — 2)°.

A. 99. B. 100. C. 110.

g Bai giai

Ap dung cong thirc khai trién nhi thirc Niu-ton, ta co:
(x + 1D?(x — 2)°= (x% + 2x + 1)(C§x° — 2C5x® + (—=2)?Céx" — -+ (—=2)°CJ).
Hé s6 cua x° trong khai trién trénla: ¢ — 2.2¢¢ + 4¢2 = 109.




TOAN HOC

m Khai trién da thirc P(x) = (1 4+ 2x)'? = qy, + a,x+... +a;,x*%. Tim hé s a,
(0 < k < 12,k € N) 16n nhat trong khai trién trén

(A L i B. C2,2°. C. C19219, D. 1+ C8,28.

% Ap dung khai trién nhi thirc Niu-ton ta cé

12 __ 12 K — \'12 K
(14 2x)12 =3712,C502x)F = 32, C5 28 x*k.
Suy ra q, = Cf 2k,
1 2
A , a e (A = 2kl > 2k+1ckrl % Z el 23 26
Hé sd a; 16n nhat khi {a" o e e e <k
k = Og—1 2% C1y = 2777 (15 = >

0<k<12keN

.k = 8. VAy hé s& 16n nhat 13 o, = C8,2°.
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’ ) - \ \
N TOM TAT BAI HOC

KHAI TRIEN NHI THUC (a+b)"=Cla™ + Cla™ 1b+...+C " tab™t + CIH™ (1).
NIU _TON /

(a+ b))t =XE_oCra™*pk (2).

HE QUA ) Rt Gt HCr = Cp = Cat.. . +(=DFCE+.. . +(-1D)"C} = 0

.

do la so hang dirng hang thir k + 1
| trong khai trién;

SO HANG TONG e SRty po g A

QUAT TRONG KT 4




