fuoifre)

Chuong V

NHI THUC NEWTON (phdn 1)

Nhi thitc Newton c6 dang :

PAISO TO HOP

(a+b)"=C’a"’+ Cla"'b' + ...+ C"a'b"
=) Cra*p* n=0,1,2,..)
k=0

Cdc hé s6 C! cda céc liy thira (a + b)" v6i nlan lugt 1a 0, 1, 2, 3, ... dugc sip

thanh tirng hang cia tam gidc sau day, goi la tam gidc Pascal :

(a+b)’=1 1
(a+b)'=a+b 1 1
(a+b)’=a’+2ab+b’ 1 2 1
(a +b)’ =a’ + 3a’b + 3ab” +b° 1 3 3 1
(a +b)* =a* + 4a°b + 6a’b* + 4ab® + b* 1 @ + 9 4 1

(a +b)’ =a’+5a’b + 10a’d> + 102%0° + 5ab*+b> 1 5 @ 10 s

Céc tinh chat ctia tam gidc Pascal :
(i) C)=C! =1:cdcsd hang dau va cudi mdi hang déula 1.
(i) Cf=C'" (0 <k <n):cdcs6 hang cdch déu s6 hang dau va cudi bing nhau.
(iii) CX+ C' =C¥ (0 <k <n-1):t3ng?2 s6 hang lién ti€p & hang trén bing
s6 hang & giita 2 s6 hang d6 & hang dudi.
iv) C0+Cl+..+C'=(1+1)"=2"
Céc tinh chat ctia nhi thitc Newton :
(i) SO céc s6 hang trong khai tri€n nhi thic (a + b)" 1a n + 1.
(i) T6ng s6 mii clia a va b trong titng s& hang clia khai tri€n nhi thifc (a + b)" 1a n.

(iii) SO hang thitk + 1 1a C*a" *b",



Dang 1:
TRUC TIEP KHAI TRIEN NHI THUC NEWTON
1. Khai trién (ax + b)" véia,b=+1, £2, +3 ..
Cho x gid tri thich hgp ta chitng minh dugc ding thic vé C°, C!, ..., C".

Hai két qua thudng diing

(1+x)"=C) + Cix+ Cix’+...+ Cix"= Y Chx* (1)

k=0

(1-x)"=Cl - Cx+ Cx*+...+(-)"C"x"= Zn:(—l)kcﬁxk )
k=0
e Vidu:Ching minh a) C) + C, +...+ C} =2"
b) C'-CL+C+...+(=1)"C =0
Giai
a) Viét lai ding thic (1) chon x = 1 ta dugc dicu phai chiing minh.
b) Vi€t lai ddng thitc (2) chon x = 1 ta dugc diéu phdi chiing minh .

2. Tim s6 hang ditng trudc x' (i da cho) trong khai tri€n nhi thiic Newton ciia
mot bi€u thitc cho sin

e Vidu : Gié sit s6 hang thi k + 1 ctia (a + b)" 1a C*a" *b" .Tinh s¢ hang th 13

trong khai trién (3 — X)IS.
Giai
Ta co :
B-x)"=C%3" - Cl. 3% +...+ C3P () + .+ -CxP
Do k = 0 @tng v&i s6 hang thit nhdt nén k = 12 Gng vé6i s6 hang tha 13
Viy s6 hang thit 13 clia khai trién trén 12 :

15

|
C23%(—=x)"? =27x"%. —— =12.285x "%
123!
3. P&i v6i bai todn tim sé hang doc 1ap vé6i x trong khai trién nhi thic (a + b)"

(a, b chira x), ta lam nhu sau :
- S6 hang tong quat trong khai tri€n nhi thic 13 :

—kpk
Cra" " b* =cp. x™.



- S6 hang doc 14p v6i x c6 tinh chat: m =0 va 0 < k < n, k € N. Gidi phuong
trinh nay ta dugc k = ko. Suy ra, s& hang doc 1ap v6i x 1a Cl a"™ b,

18
Vi du : Tim s& hang doc 1ap vdi x trong khai tri€n nhi thifc (§+ij
X

Giai
S6 hang téng qudt trong khai tri€n nhi thic 12 :

X 18-k 4 k
Cll(8 (E) . (;] — Ci<82k—18_22k.X18—k .X_k — Crg 23k_18.X18_2k

S6 hang doc 14p vdi x trong khai trién nhi thifc c¢6 tinh chat :
18-2k=0 <« k=9
Vay, s6 hang cin tim 1a : C,.2°.
Péi véi bai toan tim sé hang hitu ti trong khai trién nhi thiic (a + b)" véi a,
b chita cén, ta lam nhu sau :

S6 hang tong qudt trong khai tri€n nhi thic 12 :

m n

Cka"™*p“ =KcP.d? véic,d en

S6 hang hitu tf ¢6 tinh chdt: » e Nva 2 e Nva0 <k <n,k e N.
p q

Gii hé trén, ta tim dugc k = ko. Suy ra s6 hang can tim 13 :
ClognHkopko
Z . o« 2 . 7
Vi du : Tim s6 hang htu ty trong khai tri€n nhi thiic (3/176 +/3 )
Giai

S6 hang téng qudt trong khai tri€n nhi thic 12 :

I Tk ok
C';[163] .(32J = Ck.16 ®.32.

S& hang hitu ty trong khai trién c6 tinh chat :



LN

k3 7-k=3m k=7-3m (m e Z)

EEN <> <k chin <> {k chin < k=4
0<k<7.KeN 0<k<7 0<k<7

Vay, s6 hang cAn tim1a : C/..16.3%.
Bai 120. Khai trién (3x — 1)'°.
Suyra  3'°C%-3" CL +3"C% — ...+ CE =2'°
Dai hoc Bdch khoa Ha Noi 1998
Giai
Tacé: (Bx-1'"°= i(Sx)”” (-1)'.Cl,
i=0
=C)(3x)'°- CL.(3x)" + C2(3x)"* + ... + C.
Chon x =1 ta dugc :
2= %3~ Cl,3"+ Ci3"— ...+ CL.
Bai 121. Chitng minh :
a) 2"Cl+2"'Cl+2"°C’+..+C!=3"
b) 3'CY-3"'CL+3"?Cl+..+(-D"Cl=2".
Giai
a) Tacé:(x+1)"=CX"+Cx""+..+C.
Chon x =2 ta dudc :
3"= CI2"+CL2" +..+C.
b) Tacé:(x—1)"=CX"-Cix""+..+(-1)"C].
Chon x = 3 ta dudgc :

2"=3"CY-3"'C} +3"*C2 +..+(-])"C].

n-1 n
Bai 122. Ching minh : ) Cy=2(2"*-1) ; > ci(-)*=0.
k=0

k=1



Dai hoc Lam nghiép 2000
Giai
Tacé: (1+x)"= C)+Cix+Cix’+..+Cpx" =D Crx" (*)
k=0

Chon x = 1 ta dudc

2"= ) Cr=Cr+C,+Cl+..+C) ' +C;,
k=0

=S 2"=1+CL+C +..+C " +1
n-1

= 2" 2= C;
k=1

Trong biéu thic (*) chon x = — 1 ta dudc 0 = ZH:C'; (-D*.
k=0
Bai 123. Ching minh : CJ, +C2 3% +Cj 3*+..+ C3 3" =22"1(2*" +1)
Dai hoc Hang hdi 2000
Giai
Tacé:(1+x)"=C) +Co x+C2 x> +...+CIX" 4+ COx*" (1)
(1-x)"=C) —C. x+C2 X% +..—CI x>t 4 C2x ™" )
Lay (1) + (2) ta dudc :
1+ +(1-x"=2[C) +C5 X" +...+ CHx"" |
Chon x = 3 ta dudc :

40+ (2" =2[C, +C5 3 +..+CH3" |

4n 2n

% = CY +C2 3 4. +CL3
2n 2n

2@+ (22 LD R xS

& 22"+ =C) +Ch F+..+CI3
Bai 124. Tim hé s6 ditng trude x trong khai trién biéu thic sau diy thanh da thic :

f()=2x+ D'+ 2x+ 1)’ + 2x+ D+ 2x + 1),



Pai hoc Kién tric Ha Noi 1998

Giai

Tacé: (2x + 1)*= icg(zx)“-‘ ©2x+ 1)Y= Zslc;(zx)s-‘
i=0

i=0

2x+ 1)°= icg(zx)“ : 2x+ 1) = ic;(zx)”

s6 hang chita x° cia (2x + 1)*12 0.

s0 hang chita x* cia (2x + 1)’ 1a C2(2x)°.

s0 hang chita x* cia (2x + 1)° 1a C(2x)°.

s0 hang chita x* cia (2x + 1)" 1a C2(2x)°.

Do d6 hé s6 can tim 1a =0+ CJ2° + C;2° + C22°

= (1+CL +C?)2° =28 x 32 = 896.

Bai 125. Tim s6 hang chita x® trong khai trién [%Jr \/EJ bi&t ring
X

Ta co :

Ta co :

0

(U

Cha—Chs =7(n+3).
Tuyén sinh Pai hoc khoi A 2003
Giai
Cl,—Cl . =7(n+3) (v6in € N)

(n+4)! (n+3)!
3i(n+1)!  3In!

=7(n+3)

(N+4)(n+3)(n+2) (n+3)(n+2)(n+1)
6 6

M+H)n+2)—(+2)n+1) =42

=7(n+3)

(n*+6n+8)—(n*+3n+2) =42
3n =36
n =12.

—36+Ei

1 2 5 12
(Ll | =S eocy ey =Y e
i=0 i=0



11.

Yéu cAu bai todn o —36+?| =38 (v6iie Nva0<ic<l12)
11i . 2 DN A
Rt 7 =44 = 1= 8 (thoa diéu kién).

Vay s6 hang chita x® 12

_12!X8 _ 12><11><10><9X8 _ 4955°

8141 4x3x2

C x°
Bai 126. Biét ring tong cdc hé s§ clia khai trién (x* + 1)" biing 1024. Hiy tim hé s6 a
cla s& hang ax'? trong khai trién do.
Dai hoc Su pham Ha Noi 2000
Giai
Tacé: (x> + 1) = CO(X*)" +C-(X*)"* +...+C (X*)"" +..+C"
Theo gia thi€t bai todn, ta dugc
Cl+Ch+..+Cl +..+C = 1024
& 2"=1024=2" & n=10

P& tim hé 6 a ditng trude x'* ta phai c6

2(n—i)=12 = 10-i =6 = i=4
|
Viy a= Cfo= 10! :10><9><8><7 _110.
416! 4x3%x2

Bai 127. Tim hé s& ditng truéc x* trong khai trién (1 + x + 3X2)10.
Giai
Tacé:
(1+x+3x)"" =1 +x(1 +3x)]"
= CJ +CiX(1+3x) + CZ x* (1+3x)* + C3x*(1+3x)° +
CioX*@+3x)* +...+ CI (1 +3x)"

Hé s6 ding trude x* trong khai trién chi c6 trong C2x*(1+3x)%, C3x*(1+3x)°,
Cix*(1+3x)* d6 1a -

10! 10! 10!
. +9 +
8121 3171 6141

C29+C%9+Ch =9



=405 + 1080 + 210 = 1695.
Bai 128. Tim hé s6 cla x® trong khai trién [1 + x*(1 — x)]°.
Tuyén sinh Pai hoc khoi A 2004
Giai

Ta cé :
[1+x°(1-x)]°= C)+Cix*(1-x) +C2x*(1-x)* +

+ CX°(L-x)* +Cax®(1—-x)* + Cox*° (1-x)° + Cx* (1-x)° +

+ CIxM(-x)" +Cix*(1-x)®
S& hang chita x® trong khai tri€n trén chi c6 trong Cix°(1-x)°® va Cix®(1—x)*
d61a Cx°.3x* va Cix°

Vayhé sdciax®la: 3CP + C; =238.

x-1 X n x-1 n x-1 n-1 x
Bai 129. Cho (2 z 42 3j - Cﬂ[z 2 J +cﬁ(2 2 } [2 3},,,
E _5 n-1 _5 n
+...+C2‘1[22](23J +Cﬂ£23j :

Bi€tring C} =5C! va sd hang th tu bing 20n. Tim n va x.

Tuyén sinh Pai hoc khoi A 2002

Giai
Tac6 : C: =5C} (di€ukiénn € Nvan > 3)
I | — —
- n! 5 n! - n(n-1)(n 2):5n
3(n=-3)! (n-1)! 6
& (@-Dm-2)=30 < n’-3n-28=0
= n=7v n=-4 (loaidon > 3) & n=7
Ta co : as =20n =140
x-1 4 X 3
3 0 s -3 LI
o 07(22 ] .[2 3} =140 & —27 =140
3141

e 28 =0? & x-2=2 & x=4.



12
Bai 130. Tim s hang khong chia x trong khai trién (X +£] .
X

Pai hoc Kinh té& Quéc déan 1997
Giai

Ta co :

1)? 1 (1Y 1
X+—| = Cox2+CLx"| = |+..+C x¥*'| = | +..+C2—
( Xj 12 12 (Xj 12 X 12 X12

Pé s6 hang khong chita x ta phdi c6
x“-‘(—) =x'e x"7=x" o 12-2i=0 & i=6

!
Vay s6 hang cAntimla : C, = (;26' L2 211;]'?1)(2)(2)(7 =924,
:0: XIXELGX X

Bai 131. Tim s& hang khong chifa x (v6i x > 0) trong khai trién [3/; + L

7
)
Tuyén sinh Pai hoc khoi D 2004

Giai

1 ! 1 1Y/
Ta c6 : (W‘FWJ =(X3+X_4j

1 11 R 1
= CY(x)7 4 CL(X)*(X 4) oot Ch(x3) ™ (X ) 4.4 CI(X ¢)

Pé€ tim s6 hang khong chita x ta phai c6
1 L 1. . ) .
SO-D-3i=0 o 40-1)-3i=0 o 28-7i=0

= i=4

I
Vay s6 hang khong chita x 1a C$= 47|_;;,|= 7;6;5 =
(R0 M4 X

35.

28

Bai 132. Trong khai trién [X%/;+Xl5j hdy tim s6 hang khong phu thudc x biét

N n n-1 n-2 __
ring C, +C, 7 +C =79,



bai hoc su pham Ha No6i 2 nam 2000
Giai

Ta cé6 : CE + Cz_l + CE_Z = 79

n! n! n(n-1)
P 1+ + =79 P n + =78
(n—l)! 2!(n—2)! 2
< nl+n-156=0 &  n=-13 v n=12

Do ne Nnén n = 12.
16

28 12 4 28 12
Tacé: |XIYX+X B | =[x3+x B
" N2 s _
i 3 —EI i 1G_EI
= D.Ch| x X 5 =% Cp,X
i=0 i=0

Yéu ciu bai toan o 16—%i20 & i=5

Ao oA A o 5 12!
Viy s0 hang can tim C), = BTl 792.

124
Bai 133. Trong khai trién sau ddy c¢6 bao nhiéu s& hang hitu ti: (\/§ - %)

Giai
124

124 O 124 PR
Ta c6 : (\/§—(‘/§) =| 32 =5 = ZC|1(24 [32] -(_54)k
k=0

124 LI
= Z(_l)kcll(m?’ 2.5¢

k=0

S6 hang thit k 12 hitu ti



62—§eN

, 0<k<124 ieN ieN
ZeN PN Ky N 0<k<124 o 0<i<3l1
LN rh k =4i k =4i
0<k<124

& ie {0,1,..,31)

Do d6 trong khai trién trén c6 32 s& hang hitu ti.

Bai134™. Goi a3, 312 hé sO cia X3 trong khai trién thanh da thic cda

K+ D" (x+2)™

Tim n d€ as,3 = 26n.

Tuyén sinh Pai hoc khéi D 2003

Giai
n

Taco:(x* +1). x+2y = 2,Cr(x)™" > Cix"*.2"
i=0

k=0
DO i K ok o 3n-2ik
| n-21—
=), >.C.Cr2"x
i—0 k=0
Do yéuciaubiaitoannén 3n-3=3n-Qi+k)

= 2i+k=3

] ] i=0 i=1
Doi,k e Nvai k € [0, n] nén =3 hay

Vay az,_3= C)C2° + C.C!2' =26n

|
o S.L‘+2n2=26n

3!(n-3)!
4 2
& En(n—l)(n—2)+2n =26n
< 2m-Dm-2)+3n=39 < 2n°-3n-35=0

= n=5 v n=—% (loaidon e N) <« n=>5.



10
Bai 135*. Trong khai trién (%4‘%)()

a0 +a X+ ...+ agX9 + aloxlo (ak € R)

Hiy tim s6 hang a 16n nhat.
Dai hoc Su pham Ha Noi 2001

Giai
, 1 2 1 1 do
Ta CO : (g'i‘ng = 3T(1+2X)10 - STkZ(;CTO(zx)k
D d’ . — 1 Ck 2k
0do: ak—3T "
a, =a Ck 2k ZCk_lzk_l
Ta c6 : ax dat max = ko Tkl PN Lo ) LO k
a, 2a,, C,,2 2C10“2 *
210! S 251 10!
k!(10-k)! (k-D!(11-k)!
o, JK(10-K) (11-k)
210! S 21 10!
k!(lO—k)!_(k+1)!(9—k)!
2 1
K 19 22
PN k 11-k o B, .22
1 . 2 3 3
10-k  k+1

Dok € Nvak € [0, 10] nén k = 7.Hién nhién ay tang khi k € [0, 7], va ax gidm
khik € [7, 10].

27
a _ _ 7
Viy max ax=a; = 3TC10 .

(con tiép)

PHAM HONG DANH - NGUYEN VAN NHAN - TRAN MINH QUANG
(Trung tam Boi dudng vin héa va luyén thi dai hoc Vinh Vién)



fuoifre)

Chuong V

NHI THUC NEWTON (phdn 2)

PAISO TO HOP

Dang 2:
PAO HAM HAI Vi CUA KHAI TRIEN NEWTON PE
CHUNG MINH MOT PANG THUC

— Vi€t khai trién Newton cda (ax + b)".

— Paoham 2 v& mot sd 1an thich hdp .

— Chon gi4 tri x sao cho thay vao ta dugc diang thiic phdi chitng minh.

Chii § :
e Khi cin chitng minh ding thic chta kCY ta dao ham hai v€ trong khai trién (a

+x)™.

e Khi can chitng minh ding thic chita k(k — 1) C* ta dao ham 2 1an hai v€ clia

khai trién (a + x)".
Bai 136. Chitng minh :
a) C. +2C2+3C +...+nC! =n2""
b) C!-2C:+3C —..+(-D)""'nC" =0
¢) 2"'Cl-2"'C2+3.2"°C) —...+(=1)""'nC! =n.
Giai
Ta c6 nhi thic
(@a+x)"=Cla"+Cla"'x +Cla"?x* +...+ C'x".
Pao ham 2 vé ta dugc :
n(a+x)"' = Cla" +2C2a"*x +3C2a"x* +...+ nC"x""
a) Véia=1,x=1,tadudc:
C! +2C2 +3C) +...+nC! =n2""

b) Véia=1,x=-1,ta dudc:



Cl -2C2 +3C) —...+(=1)"'nC" =0
¢) Véia=2,x=-1,tadudc:
2"ICL =2 C2+3.2"7C) —. .+ (=1)""'nC} =n.
Bai 137. Cho (x — 2)100 =ap+ax + x>+ ... + alooxloo . Tinh :
a) ay
b) S=apg+a;+... +a
¢) M=a;+2a,+3as+...+ 100a;q
DPai hoc Hang hdi 1998
Giai
Ta c6 :
(x = 2)!0 = (2 x)!®
= C)2'" —Clo2” x 4.+ Cl 2" M (=) +..+ Clopx
a) fJ’ng vGi k =97 ta dudc agr.
Vay  ag = C)2°(-1)”

| _
Y 100! _ 8x100x99x98 — _ 1293 600
3197! 6

b) bit fx)=(x-2)'P=ag+ax +ax>+ ... +aj0x'°

Chon x =1 ta dudc
S=zag+ar+ar+...+an= (—1)100: 1.
¢) Tacé: f'(x) =a;+2ax +3a3x” + ... + 100a;00x”°
Mit khdc f(x) = (x —2)'®
= f'(x) = 100(x — 2)*
Viy 100(x — 2)”° = a; + 2a,x + 3a3x” + ... + 100a;00x"°
Chon x =1 ta dugc
M =a; + 2as + ... + 100,99 = 100(-1)*° = —100.
Bai 138. Cho f(x) = (1 + x)" véin > 2.
a) Tinh f'(1)



b) Ching minh
2.1.C2+3.2.C2 +43.C! +...+n(n-DC! =n(n-1)2"72.

Dai hoc An ninh 1998
Giai
a) Tacod: f(x)=(1+x)"
= f'(x) =n(1 +x)" '
= f/(x) =n(n - 1)1 +x)"~2
Vay (1) =n(n - 1)2" 2.

b) Do khai trién nhi thitc Newton
fx)=(1+x)"=C)+Cx+Cx*+Cx* +Clx* +...+CIx"
=  f'x) =n(1 +x)"" = C! +2xC2 +3x’C} +4x°C! +...+nx"'C"
= f'(x) =n(n- D1 +x)""? = 2C2 +6xC> +12x’C! +...+n(n - x"*C"
Chon x = 1 ta dudc
n(n-1)2""% = 2C2 +6C +12C* +...+n(n-1)C".
Bai 139. Chitng minh
2"ICL+2"1C +3.2"7C +4.2"CL 4.+ nCh =03
Pai hoc Kinh té& Quéc dédn 2000
Giai
Taco:
Q+x)"=Cl2"+Cl 2" x+C22" x> + C) 2" X%’ +...+Cx"
Pao ham 2 v€ ta dugc
n2+x)"" = Cl2" 4+ 2xC22" 7 +3x°C2" 4.+ nx"'C!
Chon x =1 ta dudgc
n3" "' =2"'Cl 42" C2 43C3 2" 4. +nC" .
Bai 140. Ching minh C' 3" +2C23"2 +3C33" +...+nC" =n4""

Dai hoc Ludt 2001



Giai
Ta co6 :
GB+x)"=C3"+C 3" x+C23"*x* +C 3" x7 +...+Cx"
Pao haim 2 vé ta dugc
n(3+x)" = Cl3" 4 2xC23"7 +3x°CI3" 4.+ nCx™!
Chonx=1
= 4" '=C3" 42023 +3C 3" 4. +nC",
Bai 141. Tinh A = C! —2C} +3C} —4C} +...+(=1)"'nC"
Dai hoc Bdch khoa Ha Noi 1999
Giai
Ta cé :
(1-x)'=C)-Clx+Cx* -Cx’ +...+(-1)"Cx"
LAy dao ham hai vé ta dudc
—n(1 -x)"""'= -C! +2xC2 -3x’C} +...+(~1)"nC’x""
Chonx=1tacé:
0=-C! +2C2-3C} +...+(=D)"nC"
= A=C -2C2+3C +..+(-1)"'nC" =0

Bai 142. Chiing minh v6in € Nva n>?2

l(c; +2C2 +3C +...+nC")<n! (*)
n
Giai
Tacé: (1+x)"=C+xC +x’C}+...+x"C"

LAy dao ham theo x hai v€& ta dugc :
n(l +x)" "= Cl +2xC? +...+nx"'C"
Chon x = 1 ta dudc

n2" '=C +2C +...+nC"



Vay () < l(n.2“‘1) < n! o 2l ()
n

K&t qua (**) s& dudc chitng minh bing qui nap
(**) ding khin = 3. That viy 4=2><31=6
Gi4 st (**) ding khi n = k v6i k > 3 nghia 12 ta dd c6 : k! > 25!
vay  (k+ Dk!'> (k+ 1)2°!
o (k+D!>2.2"'=2(ok>3nénk+1>4)
Do d6 (**) ding khin=k + 1.
Kétluan: 2" '<n! ding véi Vn € Nvan>2.
Bai 143. Chitng minh
a) 1.2C2+2.3C) +...+(n-1)nC" =n(n—-1)2""
b) 1.2C; -2.3C +...+(=1)"*(n-DnC" =0
¢) 2"'C24+32"2C +3.42"'CH ..+ (n-1nC" =n(n-1)3""
d) 2"'C2-3.2"2C)+3.4.2"Cl -+ (=1)"*(n—1)nC" =n(n-1).
Giai
Ta c¢6 nhi thirc
(@a+x)"=Cla"+Cla"'x +Cla"?x* +...+ C'x".
Pao ham 2 v€ 2 1an, ta dudgc :
nn—-1)a+x)""*=12C2a"2+2.3Ca" x +...+ (n - )nC"x""
a) Véia=1,x=1,tadudc:
1.2C2 +2.3C +...+(n=1nC! =n(n-1)2""*
b) Véia=1,x=-1,ta dugc:
1.2C2 -=2.3C) +...+(=1)"*(n=DnC" =0
¢) Véia=2,x=1,tadudc:
1.2.2"7C2 +2.3.2"°C) +...+(n=DnC" =n(n-1)3""
= 2"'C2 4+3.2"°C) +3.4.2"*C +...+(n=DnC" =n(n-1)3""

d) Véia=2,x=-1,ta dudc:



1.2.2"7C2 -2.3.2"°C) +3.4.2"*C! — ...+ (=1)"*(n = 1)nC" =n(n-1)
& 2Y'CI-32"PC +3.4.2"C -+ (=D)"*(n=1DnC" =n(n-1).
Bai 144. Chiing minh :
a) 3C)+4C! +..+(n+3)C! =2""(6+n) .
b) 3C°—4C! +...+(-1)"(n+3)C’ =0 .
Giai
Ta c6 nhi thitc (a +x)"= Cla" +Cla"'x +Cla"’x* +...+ C'x"
Nhan 2 v& véi x°, ta dudgc :
@+ x)"= Cla"x’ +Cla"'x* + C2a" ?x’ +...+ C'x"".
Pao ham 2 v€, ta dugc :
3x%(a+X)"+nx’(a+x)" "= 3CY%"x* +4Cla" "X’ + ...+ (n+3)C'x"*,
a) Véia=1,x=1,ta dudgc:
3CY +4C +...+(n+3)C" =3.2" +n2"" =2""(6+n).
b) Véia=1,x=-1,ta dudc:

3CY —4C! +..+(=1)"(n+3)C" =0 .

Dang 3:
TICH PHAN HAI VE CUA NHI THUC NEWTON PE
CHUNG MINH MOT PANG THUC

+ Viét khai tri€én Newton ctia (ax + b)".

+ LAy tich phan x4c dinh hai v€& thudng l1a trén cdc doan : [0, 1], [0, 2] hay [, 2]
ta sé dudc ding thiic cAn chitng minh.
Chii § :
N ” Ck
e Can chiing minh ddng thitc chita . “1 ta 14y tich phan vdi can thich hgp hai v€
_+_

trong khai trién ctia (a + x)".



N . > 1 . .
e (Can ching minh dang thitc chita P C¥ ta 1dy tich phan véi can thich hgp
+m+

hai v& trong khai trién ctia x"(a + x)".
Bai 145.Chon € Nvan > 2.
a) Tinh I= J;x2(1+x3)“dx

4 . 1 0 1 1 1 2 1 n 2n+] _1
b) Ching minh: —C +—-C +—-C +..+ C = .
3 6 9 3(n+1) 3(n+1)

Dai hoc Md 1999
Giai

40T — ' 2 3\n _l 1 3\n 3
a) Tacé:I= jox 1+x°)"dx = 3 j0(1+x Y d(x® +1)

=l u} L ey,

37 n+l | 3+
b) Tacé:(1+x)" =Cl+Cx*+Cx° +...+Cx™
=  xX(1+x)"= x’C*+x°CL +x°C? +...+xC"

LAy tich phan tir 0 d&€n 1 hai v€ ta dugc :

1

3 6 9 3n+3
=|2c+X o+l v+
376 "9 3n+3 ),
n+l
a 2 1=1C‘3+1C£+1C§+...+ ! (o}
3(n+1) 3 6 9 3n+3

.. ) . n Ck 2n+1 -1
Bai 146. Chirng minh Z L =
o k+1 n+1

Dai hoc Giao thong Van tai 2000
Giai
Tacé:(1+x)"=C)+Cx+Cx*+...+Cx"
Vay [ (+x)7dx = [ (C+Chx+Cx +..+Clx")dx

n+l 2 3 ol !
A7 1 cx+C iyl sl
n+1 2 3 n+1 |

0



=C+=Cl +=C2+..+ c
n+1 2 n+1
2" -1 & Ck
= =
n+1 o k+1
2 3 n+l
Bai 147. Tinh : C§+2 o2 e, 2 "o

N a Tt N
2 3 n+l1
Tuyén sinh Pai hoc khoi B 2003
Giai

Tacé:(1+x)"=Co+Clx+Cx*+C x> +...+Cx"

Vay J12(1+X)"dx = f(cﬁ +Cx+Cx*+Cx° +...+CEX")dX

(1+X)n+1 2 X2 X3 X4 Xn+l 2
& —— | = C2X+CL7+C§?+CiT+'“+CE

n+1 . n+1 |
3n+l 2n+1 1 2 1 5 5
o - = C'xXP +=C' | x* | +=C*| X’ | +...+ cr|x™!
n+l n+1 X 2 [ l 3 [ ]1 n+l [ ]1
n+1_ n+l 2_ 3_ n+1_
=S u=C2+Ci12 1+Cﬁ2 1+...+C§2 !
n+1 2 3 n+1

Bai 148. Chitng minh :

_ L1y

2C2 —122.C:1 +123.Cf1 + ...+ﬂ2n+l (O
2 3 n+1 n+1

Dai hoc Giao thong Vin tdi 1996
Giai

Tacé:(1-x)"=C)-Cix+Cix* +...+(-1)"Cix"

vy [[0-x)"dx = [[(C0-Clx+ x4+ (<17 Clx" ) dx

_ n+l 2 3 1\ 0l 2
o |U7 ) Clex—lec i Xy BV o
2 3 .

n+l | n+l "
n+l 2 3 _1\0 n+l
o Al e T2, (VT W
n+1 3 n+1
n 2 3 nAn+l
HE) e 2o P, OV
n+1 2 3 n+1



Bai 149. Chitng minh :

a) (-)"C’ +(—1)“-11c; +...+ch _D
2 n+1 n+1
b) Cf:—lc;+...+(—1)" ! C' = L
2 n+1 n+1
Giai

Ta c¢6 nhi thirc

1,_.n-1

(a+x)"=Cla"

+Cia"'x+Cla"*x* +...+Cix".

Vay : J.(j(a+x)“dx = J:(Cga“ +C£an_lx+...+CEX")dx

n+l 1

(a+x)
n+1

0

(a+1)n+1 _an+l
n+1

a) Védia=-1,tadudgc:

= (Cga“x +%Cia“lx2 +ot LCEXHH j

1 _
= Cla"+=Cla""+..+

1

n+1 0

C..

n

n+1

(_ 1)n+1 _ (_Dn

1
G,

(—1)“Cg +(-D)"" lCL +..+
2 n+1

b) Ta c6 nhi thac

(a+x)"=Cla"+Cla" 'x +Cla"?x” +...

Vay J.(;l(aJrX)“dx = J.(;l(Cga“+C:1a“"lx+...

n+l |~

(a+x)
n+1

0

(a _ 1)n+l _ a'rl+l

n+1

Véia=1,ta dudc:

= (Cﬂa“x + %Cia“lx2 +...

= —Cla" +1Cia“4 —..
2

n+1 n+1

n_n
+C x".
n

+C"x" )dx

-1
+

n_n+l
Cx j

n+1 o

1

.+ (_1)n+1 n—Cn .

+1 "

—C§+l(:;—...+(—1)"+1 ! C' = -

2 n+1 n+1

=S Cﬁ—lC;+...+(—1)"LC§=L.
2 n+1 n+1



1
Bai 150. Tinh jo x(1-x)" dx

Rt gon S = %cg -écig +ic39 +...+%c;§ -%cig

Dai hoc Nong nghiép Ha Noi 1999

Giai
e bit t=1-x = dt = -dx
Pdi can
X ‘ 0 1
t ‘ 1 0

Viy 1= [x(-0°dx = [ 0-0t"(-dy

o I= jol(t”—t”)dt =

20 2 20 21 420

L L] 1 11
I ], 20 21 420

e Tacé:(1-x)"=C)—Clyx+Cx*+..+Clix"® —Clox"

= x(1-x)" = xCpy —Clox* +Cox’ +...+ C5x"” = Cjox™

2 3 20 21 !
viy = I(:x(l—x)lgdx = {%cﬁ;—X—c}9+...+x—c}§—x—c}§}

3 20 21 .
1 1 o 1.4 I s 1
o — =—C% ——Cl 4. +—C——C
420 2% 37" 20 ¥ 21"
1
Viy S= —.
L 420
Bai 151.

1
a) Tinh _[Ox(l—xz)“dx

b) Ching minh lcg_lcthi_lcii'ﬁ(—l) - 1
2747678 2042 " 2(n+1)

n

Dai hoc Bdch khoa Ha Noi 1997

Giai



P LR NN __ll_Zn L2
a) Tacé: 1_j0x(1 x2)"dx = 2j0(1 x2)"d(1-x?)

< 1= { l_ 2(n+1)[0 ! ]

2 n+1

1
2(n+1)"

= I=

b) Tacod:

(1-x)"=C'-Cx> +Cx* —=Cx° +...+(-1)"C'x™

= x(1-x)"=xC’—Cx* +Cx° = Cx" +...+(-1)"Cx>"!

2 4 6 8 1y
Vﬁy I= J.IX(I—XZ)“dx = X—C: _X_Cll1 +X_Ci _X_Ci +.+ ( 1) X2n+2C:
‘ 2 4 6 8 2n+2

1 1 1 1 1
—C)—=C! +=C: —=C} +...+

_ D"
2m+1) 2 " 4 6 8 " 2n+2

n

Bai 152* .Chi'ng minh :

n+l 2 _

lC2+1Ci+...+—1 CE:2 (n”+n+2) 2.

3 4 n+3 (n+D(n+2)(n+3)
Giai

a) Ta co nhi thac

n__ 0,.n 1,_.n-1 n_n
(a+x) =Ca +Ca" x+..+Cx

R n_ ~0_.n_2 1,.n-1_3 n_n+2
Suyra:x(a+x) =Cax"+Ca" x +..+Cx

1 1
Vay _[ x*(a+x)"dx = I (Coa"x* +Cla"'x" +...+ Cpx" Jdx
0 0

1 1 - 1
=—Cla"+—Cla"" +..+ (o}
4 n+3
D& tinh tich phan & v& trai, dit t=a+Xx = dt=dx
Péi can :
X ‘ 0 1




Suy ra :
'[;Xz(a+x)"dx = _[ a+1(t—a)zt“dt

a+l

a+l N N N tn+3 2atn+2 a2tn+1
j (t"™? —2at™" +a%t")dt = - +
a n+3 n+2 n+l

a

n+3 _ n+3 2a a+1 n+2 _an+2 a2 a+1 n+l _an+1
@+ —a" 2a[(a+]) ], @l@ ]
n+3 n+2 n+1

Véia=1,ta dudc:

n+3_ n+2_ n+l_
lez(a+x)“dx = 2 1—2(2 1)+2 !
0 n+3 n+2 n+1
_ o 4 B 4 N 1 N 2 B 1 B 1
n+3 n+2 n+l n+2 n+3 n+1
_ o n*+n+2 2

M+ DM+2)(n+3) (+D®n+2)n+3)

2" (n* +n+2)-2

(n+D(n+2)(n+3)
n+l 2

Suy ra : 1C2+1Ci+...+ 1 CE:2 (n"+n+2) 2.

34 n+3 " (n+H(n+2)(n+3)

PHAM H6NG DANH - NGUYEN VAN NHAN - TR1§N MINH QUANG
(Trung tém Boi dudng vdn héa va luyén thi dai hoc Vinh Vién)



