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SU DUNG PAO HAM VA TiCH PHAN
PE GIAI CAC BAI TOAN PAI SO TO HQP

Tac gia: Pham Ha Dinh
Giao vien THPT chuyén Lé Quy Don

1.Sw can thiét, muc dich ciia viéc thue hién sang kién:

- Nhiém vu chil yéu cua truong THPT chuyén Lé Quy Pon 1a ddo tao hoc
sinh miii nhon va dao tao nguén nhéan lyc cd chit lugng cao cho tinh nha. Ping
truée nhiém vu d6, doi hoi nguoi gido vién ludn phai d6i méi phuwong phap day
hoc, nhim dap ung yéu cau cua viée day va hoc hién nay.

- Trong chuong trinh toan THPT, s tiét trong phan phdi chuong trinh dé
giang day céac bai toan dai s6 to hop khai thac vé nhi thirc Niu-ton 14 rét it. Mot
sO phuong phép giai cac bai toan nay duoc dé cap trong sach gido khoa ciing chi
0 murc dg don gian, chua dap ing dugc mirc d§ cua cac bai todn nay trong cac
d& thi tuyén sinh dai hoc va thi chon hoc sinh giéi cac cap.

Nhim giip hoc sinh van dung dugc dao ham va tich phan dé gidi cac bai
toan dai sb to hop, chuén bj tét cho ki thi tuyén sinh dai hoc va chon hoc sinh
gid1 cac cép, toi chon dé tai:

“ Sir dung dao ham va tich phan dé giai cac bai toan dai s6 to hop ” v6i mong
mudn gitp cac em hoc sinh ¢6 dugc mot hé thdng cac phuong phap “dt manh”
giai quyét cac bai toan trén va tich lily thém phuong phap giai cac dang toan
khac dong thoi tang kha nang tu duy logic va rén luyén tinh sang tao cho cac
em. Gilp cac em co tac phong doc 1ap khi giai toan.Dung trude mot bai toan co
thé chu ddng, linh hoat, biét dit ra cac cu hoi va tim ra cau tra 16i thich hop dé
giai quyét cac bai toan mot cach tron ven.

2. Pham vi trién khai thuc hién:

- Béi twong nghién curu:

+ Muc ti€u, ndi dung chuong trinh nang cao va Toan chuyén THPT.

+ Séch giao khoa nang cao va chuyén Toén.

+ Cac bai toan trong chuong trinh thi dai hoc va hoc sinh gioi bac THPT.



+ Muc dg nhén thirc cua hoc sinh truong THPT chuyén Lé Quy Don.
- Pham vi nghién ctru:
+ Chuong trinh nang cao va chuyén toan THPT.
+ Cac chuyén dé thi dai hoc va hoc sinh giéi quc gia.
+ Hoc sinh truong THPT chuyén Lé Quy Don.
- Tién hanh thyc nghiém trén 16p: 12C4, 12C3.
3. M6 ta sang Kién:
3.1 Pit van dé

Pao ham va tich phan 13 mot cong cu kha hitu hiéu dé giai quyét mot sb

bai toadn cua dai sb t6 hop dic biét 1a cac bai toan khai thac vé nhi thire Niu-ton.

3.2 Giai quyét van dé

3.2.1 Co s6 li luan va thwe tién
a) Co so li lugn:

Nhi thirc Niu-ton

Cho nla sé nguyén duong, a va b 1a hai sb thuc.

(a+b)" =Ca” +Cla™ +C2a"%? +...+ C'b" = Y Cta"*b"
k=0

Nhan xét:

Trong khai trién (a+b)" ¢6 n+1 s6 hang.

Tong s6 mil ciia a va b trong mdi s6 hang cua khai trién bang n.

Céc hé s6 clia cac s6 hang c6 tinh chat d6i xang: C*=C™ vkell,k<n.
Néu sap xép theo lily thira giam dan cta a thi s6 hang tong quat tha k +1

trong khai trién 1a C*a"*b*.

chay:
1) (a—b)"'=C’a"—Cla"b+C’a"*h* —C’a" b’ +...+ (-1)"Cb"

2) 2"=C)+C +C’+...+C/

3) 0=C°—C!+C’—C’+..+(-1)'C’

0 2 4 2n __ 1 3 5 2n-1
4) C, +C, +C, +..+C,'=C, +C, +C, +..+C;

5 C) . +C,

2 n n+l n+2 n+3 2n+1
2n+1 2n+1 + C2n+1 +o.+ C2n+l - C:2n+1 + CZn+1 + C2n+1 to.t C2n+l



Tas& goi ham sd y=(x+1)" va y=(x—1)" la ham da thirc co ban.
b) Co sé thue tién — Thue trang ddi twong nghién ciru

Mic du cac bai toan cta dai s6 t6 hop vé nhi thirc Niu-ton 1a cac bai toan
quen thudc dbi v6i hoc sinh THPT, nhung ngoai nhirng dang bai co ban ma cic
em da dugc hoc, cdc em van con ling ting va chua co hudng giai quyét ddi véi
rat nhiéu bai toan tinh tong, chimg minh cac dang thirc hodc giai cac phuong
trinh ¢6 lién quan dén khai trién nhi thirc Niu-ton. Kho khan nhét d6i voi cac em
hoc sinh la ding trudc mot bai toan phai lua chon dugce phuong phép giai hiéu
qua. Kha ning hé thdng, tong hop, sdu chudi kién thirc va phwong phap ctia cac
em hoc sinh con nhiéu han ché.

Trong qué trinh giang day thyc té t6i da phan loai cac dang bai cia dai so
t6 hop v6i nhitng dau hiéu dé c¢6 thé chon dugc phuwong phap phu hop va hiéu
qua nhét gilip cic em c6 thé x4c dinh duoc hudng giai quyét trong cac bai toan
dai s6 t6 hop, dic biét cac bai toan c6 lién quan dén nhj thirc Niu-ton.

3.2.2 Giai phap thuc hién:

1. Sir dung dao ham dé giai cac bai toan dai s to hop:

Cic d4u hiéu nhan biét sir dung phwong phap dao ham

Néu trong tong diy to hop, cac sb hang chira cac nhan tir: 1,2;3;4;...;n;...
hodc cac nhan ti: 1.2;2.3;3.4;...;(n—=1)n;...va cac nhan tr dugc xép theo thir tu
tang hoic giam déu theo mot quy luat nao do, ta nghi t6i viée st dung dao ham.
Khi do, ta thuc hién cac budc sau:

Buoc 1. Tim ham ( nhi thic Niu-ton) thich hop.

Buéc 2: Lay dao ham ca hai vé ( vé chua khai trién nhi thirc Niu-ton va
vé da khai trién)

Buwéc 3: Cho xnhan gia tri thich hop va dan dén két luan.

Sau diy 1a mot s6 vi du minh hoa:

Vi du 1. Tinh c4c tong sau:

a) §,=C+2C’+3C’+...+nC’.
b) S,=C!—2C?+3C>-4C’ +...+k(-)*'C! +...+n(-1)"*C'



Phan tich: Ta thdy mdi s6 hang cua tong S, ¢6 dang: kC*. Dé c6 duoc
mdi s6 hang nay ta c6 thé thuc hién phép todn dao ham: (C*x*)'=kC'x** roi
thay gia tri x=1. Nhu vy ta can c6 mot tong: C'x+C’x* +C>x* +...+C"x", do
d6 ta xuat phat tir nhi thirc Niu-ton: (1+ x)".

Loi giai. Khai trién nhj thirc Niu-ton:

A+ x)"=C’+Cx+CX* +CX° +...4CX +..+C'x" (1
Lay dao ham hai vé cua (1) ta duoc:

NL+X)"" =C: +2C*x +3C°X* +...+ kKC X" +...+nC"'x"*  (2)
Thay x =1 vao hai vé ctia (2) taduge: S, =C'+2C?+3C* +...+nC" =n.2"".
Vay S, =n2"".
Thay X =—1 vao hai vé cua (2) ta duoc:
S,=C'—2C?+3C?-4C! +...+ k(-)*'C‘ +...+n(-1)"'C" =0

Vi du 2. Tinh tong sau:

S=C!3"'+2C?3"*+3C°3° +...+kC'3"“ +...+nC’.

Phan tich: Quan sét tong trén, ta thdy mdi s6 hang trong tong cling xuat
hién dau hiéu ctia phép toan iy dao ham twong ty nhu vi du 1, mdi sé hang déu
c6 nhan ta: kC*. Ngoai ra con chtra nhan tir 12 1fiy thira ctia 3. Vay ta chon mot
nhi thirc Niu-ton phu hop.

Loi giai. Khai trién nhi thirc Niu-ton:

B+X)"'=C'3+Ci3"'x+C’3*x* +C’3°x° +...+C3X +..+C'x" (1)

Lay dao ham hai vé cta (1) ta duoc:

nB+x)"'=C!3"" +2C 3 *x+3C’3° X’ +...+ kCK3 X" +...+nCx"* (2)

Thay x =1 vao hai vé cta (2) ta duoc:

S=C!3"'+2C?3*+3C33"° +...+kC'3"* +...+nC =n4"*

Néu thay x =—1 ta c6 thé tinh dugc tong dan du

T=C!3"'-2C*3%+3C33° -4C!3"* +...+ k(-)*'Cs3"* +...+ n(-)"'C" =n.2""



Vi du 3. Tinh tong sau:

S=C)+2C +3C2+4C>+..+(k+1)C' +...+ (n+1C".

Phan tich: Trong vi du 1 va vi du 2, thi tong S can tinh khéng chta s6
hang C’ do khi thyc hién phép toan dao ham thi ) hang nay da bi triét ti€u. Mat
khac mdi s hang trong tong S ¢ dang: (K +1)C’. Nhu vay ta can tang bac cla
xthém 1 bac trong mdi sb hang cua khai trién nhj thirc Niu-ton @+x)".

Loi giai Khai trién nhj thirc Niu-ton:

L+X)"=C+Cx+Cx* +Cx* +...4+ CX +...+C'x" (D)
Nhén ca hai vé cua (1) véi x ta duoc:

XA+ X)" =C’X+Cx* +CH* +Cx* +... 4 CXX +..+C'x™  (2)
Lay dao ham hai vé cua (2) ta duoc:

L+ X)" +nX(L+X)"' =C° + 2Cx +3C’X* +...+ (K +)CX* +...+ (n+C'x"  (3)
Thay x =1 vao hai vé cua (3) ta dugc:

S=C’+2C!+3C*+4C’ +...+ (k+)C! +...+ (n+DC} =2" + n2""
Vay S=2""(n+2).

Vidu4 Tinh tong sau:

S=C, +3C; +5C; +7C] +..+(2n-1C."*

Phan tich: Ta thy trong tong can tinh cac s6 hang c6 dang kC! 1a dau
hiéu dé c6 thé str dung phép toan dao ham. Mit khac cac sb hang chi xuat hién
cac C! voi kl1é. Vay ta can triét tiéu cac s6 hang chira C. v6i k chén trong
khai trién nhi thirc Niu-ton thich hop.

Loi giai Khai trién céc nhi thirc Niu-ton sau:
L+X)"=C; +C, X+ CZ X +C> X’ +...+Cy X +...+CI X"+ C2x*" (D)

L-x)*"=C; —C, x+Cx*—C. x> +...+ (=) Cy X“ +...—C'x*" '+ C"x*"  (2)
Trir vé véi vé (1) va (2) ta dugc:

L+x)" —@1-x)"=2(C, x+C. X’ +C; X° +...+C2x*"™)  (3)
Pao ham hai vé cua (3) ta duogc:

2+ x)*" +2n(1—x)*"" =2(C,, +3C; x* +5C; x* +...+ (2n=DC."x*"?) (4)



Thay x =1 vao hai vé cua (4) ta duoc:

S=C, +3C; +5C; +7C] +..+(2n-1)C."" =n.2*"",
Tuong ty néu trong tong chi gdm céc sb hang C¥ v6i k chan thi ta cong vé voi
vé cua (1) va (2).

Nhdn xét: Khi bai toan cho ma sb hang tong quat khong phai 12 kC' ma
la (k —1)kC* hozc k(k +1)C¥ thi ta nghi t6i viéc 1dy dao ham dén cap hai cua
cac ham da thirc co ban. Tham chi néu s hang tong quat c¢6 dang
(k = 2)(k —1)kC* hodc (k —1)k(k +1)C* thi ta s& 1dy dao ham dén cap ba va tiy
ting trudng hop ta co thé phai ting bac ciia X cho phu hop.

Vidu5 Tinh cac tong sau:

a) S,=12C°+2.3C’+3.4C’ +...+(k—-DkC'...+ (n=1)nC’
b) S,=1.2C +2.3C2 +3.4C’° +...+ (k —D)kC'*...+n(n+1)C’

Phan tich: Mdi s6 hang trong tong S, c6 dang (k —1)kC*, d6 1a két qua
ctia phép 1dy dao ham dén cip hai cua Cix* tai x=1.

Loi giai. Khai trién nhi thirc Niu-ton:

L+X)"=C+Cx+Cx* +Cx* +...4+ Cx +...+C'x" (D)
Lay dao ham hai vé cua (1) ta duoc:
N(L+X)"" =C: +2C*x +3C°X* +...+ KC X" +...+nC"'x"*  (2)

Lay tiép dao ham hai vé cua (2) ta duoc:

(N=DYnL+x)"? =1.2C*x +2.3C X +... +(k —)KCXx*? +... +(n-nC'x"?* (3)
Thay x =1 vao hai vé cta (3) ta duoc:

S,=12C?+23C?+3.4C" +...+ (k—DkCr...+ (n=)nC" = (n—n.2"*
Tuong ty dé tinh tong S, ta cting thyc hién lay dao ham dén cép hai, nhung
trudc khi thue hién léy dao ham cép hai, ta ting bac cua X trong moi sb hang 1én
2 bac.
Nhan hai vé cua (2) véi x*ta duoc:

nx*(L+x)"" =Cix* + 2Cx° + 3C°x" +... + KC X" +...+nC'x™  (4)



DPao ham hai vé cua (4) ta dugc:
N[ 2x(@+X)"* +(n=DX* L+ x)"* | =
1.2Cx+2.3Cx* +3.4C°%° +...+ k(K +DCX* +...+n(n+1C'x"  (5)
Thay x =1 vao hai vé cua (5) ta duoc:
S,=12C!+2.3C?+3.4C> +...+ (kK —DkC ...+ n(n+1)C" =2"*(n* + 3n)
Vidu 6 Ching minh ring Vnell  ta co:
1°C +2°C’+3C’ +...+n°C] =n(n+1)2"*

Phan tich: Bé tinh téng & vé trai ctia dang thic trén, twong tu nhu vi du 5
ta cling thue hién 1iy dao ham dén cip hai va ciing day bac ctia x 1én hop 1y dé
c6 dugc tong can tinh.

Loi giai  Khai trién nhij thirc Niu-ton:

L+X)"=C+Cx+Cx* +Cx* +...4+ CX +...+C'x" (D)
Lay dao ham hai vé cua (1) ta duoc:
NL+X)"" =C: +2C’x +3C°X* +...+ KC X" +...+nC'x"*  (2)
Nhan hai vé cua (2) v6i Xta dugc:

X1+ X)"* =Cix+2C2x* +3C>%* +...+ kCX“ +...+ nC"x"  (3)
DPao ham hai vé cua (3) ta dugc:

N+ x)"" +(n=Dnx@+ x)"* =1"C + 2°C*x + F*CX* +...+ n’C'x"*  (4)
Thay x =1 vao hai vé cua (4) ta dugc:
1°C, +2°C’+3C’ +...4+n°C =n(n+1)2"* (Ppcm).

Vidu7 Tim nell, thoa man:

+3.2°C3  —4.2°C} |

2n+1

—-2.2C;

(:1
2n+1 2n+1

+..+k.(=2)Ck

2n+1

+.+ (20 +1)22°C2 = 2005

2n+1

Phan tich: Bé tinh tong & vé trai ctia dang thirc trén ta thdy mdi s6 hang
trong
tong cling xuat hién thira sé: kC, .. Dayla dau hiéu dé sir dung phép toan dao
ham.

Loi giai Khai trién nhi thirc Niu-ton:



(1+x)"™=C)  +C. x+C2 x*+C> x*+..+Cl x"+..+C™x™ (1)

2n+1 2n+1 2n+l 2n+1 2n+l 2n+l

Lay dao ham hai vé cua (1) ta duoc:

2n+1)@A+x)*" =C ZM +2C2 x+3C) X' +..+kCy X'+..+(2n+)CIIX"  (2)
Thay x=—2vao hai vé cia (2) ta du’(yc.
C,..—2. 2C22n+1 +3.2°C}  —4.2°C) +..+k.(-2)C)  +..+(2n+1)2*"C* " =2n+1

Tir gia thiét ta suy ra:  2n+1=2005 < n=1002.

Vidu 8 Tim hé s6 caa Xx° trong khai trién nhi thirc Niu-ton: (X3 — %j” :
biét rang n 1a sd ty nhién thoa man:

1.2MCH+2.2"2C2+3.2"°C> +...+k.2"*C  +...+nC" =12.3"*

Phan tich: Trudc hét ta di tim n thoa mén gia thiét. Ta di tinh tong vé trai
cua déng thirc trén. Ta théy xuét hién cac nhanter: 1,2, 3, ...k, ..., N trong cac
sd hang cua tong, 6 1a ddu hiéu sir dung phép toan dao ham dé tinh tong.

Loi giai. Khai trién nhi thirc Niu-ton:
(2+X)"=C’2"+CI2"'x+C22"* X* +C2"°x° +..+C 2" x* +..+C"x" (D
DPao ham hai vé cua (1) ta duoc:
N2+x)"=C2"" +2C22"*x +3C°2"°x* +...+ KC 2" X +...+nC X" (2)
Thay x=1 ta duoc:

1.2MCH+2.2"2C2+3.2"°C> +...+k.2"*C +...+nC" =n.3""

Tir gia thiét ta co: n.3"" =123 <> n=12.

12
Xét khai trién nhi thuc: (x —3) ZCn( )1“( j chz( —2) x>

S6 hang chira x° twong tmg v6i k théa min: 36 -5k =6<>k =6
Vay hé s6 ctia X° trong khai trién trén la: 2°CJ.
2. Sir dung tich phan dé giai cac bai toan to hop:
Cic dau hiéu nhan biét sir dung phwong phap tich phan dé tinh tong:
Néu trong tong diy to hop, cac sé hang chtra cac phan sb:
1

~:... vamau sb duoc xép theo thir tu ting hodc giam déu theo mot

1;1;1;1;..., ;e
234 n



quy luat nao do, ta nghi ngay dén viéc st dung tich phan. Khi d6 ta thuc hién
cac budc sau:

Buwéc I: Tim ham dé tinh tich phan véi cac can thich hop.

Buwéc 2: Tinh tich phan trong ca hai vé: vé chua khai trién nhj thirc Niu-
ton va vé da khai trien.

Buwéc 3: Cho hai két qua bang nhau va két luan.

Chu y: Khi mdi hé s trong tong c6 dang b* —a", ta chon cén tir a dén b, tirc 1a

T f (x)dx.

Vidu1 Tinh tong sau: S:C:+£C§+EC5+EC:+...+LQ‘:+,,,+Lcnﬂ
2 3 4 k+1 n+1

A ['4 X A A /4 1 4 \ /( 2 2
Phan tich: Moi so hang trong tong trén c6 dang: k—lC: , d6 1a két qua cua
+
1

1
phép todn tich phan: [Cyx“dx = iC:xk+1 = iCnk . Vay dé tinh tong S ta
5 k+1 , k+1

chon nhi thire: (1+ x)" va 14y tich phan tir 0 dén 1.

Lai giai: Tacd (1+x)"=C°+Cx+C’x* +Cx* +...+CX +..+C'x" (1)
1 1

Suy ra [(1+x)"dx = [(C; +Cix+Cx* +Cx° +...+Cix* +...+ C/x")dx
0 0

1+x)™
n+1

p—

1
:(Cfx+1C§x2 +1ij3 +lCn3x4 + ...+LC:XM + ...+iCn“x“”j
. 2 3 4 k+1 n+1

n+1
<:>2 1 C:+EC§+1C5+ECS+...+LC:+...+LC:
n+1 2 3 4 k+1 n+1

2n+1 _1

Vay S = .
Y n+1

Twong tw néu tinh tong dan diu

k n
S, =C’ —lCi +£an —lCn3 +...+ﬂc: +...+ﬂC: ta can tinh tich phan
2 3 4 k+1 n+1
ne !
Ja—wydx=-G=07F_ 1
0 n+1 n+1

0
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k n
suyras,—c?-ictaici-torp s gy e L
2 3 4 k+1 n+1 n+1
2 3 k+1_ n+l
Vi du 2 Tinh tong S:Cf+2 1Cn1+2 1an+...+2 1C:+...+2 1Cnn
2 3 k+1 n+1

Phan tich: Céc s6 hang trong tong ¢ chira cac phan sd, mau sé duoc xép theo
thir tu ting déu mot don vi, ta nghi ngay dén viéc st dung tich phan. Bay gio ta
suy nghi ham 14y tich phan va cic can tich phan. Vi s6 hang cudi ciing c¢6 hé sb

2n+l_
n+1

nén ta biét can tir 1 dén 2 va tong khong dan diu nén ta str dung:

2

[@+x)"dx.

1

Lai gidi. Taco (1+x)"=C’+Cx+C’x* +C>x* +...+ CX“ +...+C'X"

2 2
Suy ra [(1+X)"dx = [(C?+Cix+C2x* + Cx* +...+ CIX* +...+CIX")dx
1 1

2

n+1 |2
o LX) :(C:x+%C§x2+%C5x3 ot Cix“* +.. A C/x ”*1)

n+1 | k+1 n+1 )
n+1 n+1 2 3 k+1 n+l
<:>—3 2 _ C°+2 1Crf+2 1an+...+2 1an+...+2 1Cn”
n+1 k+1 n+1
n+l n+l
n+1
Vidu3 Cho nell *. Ching minh rang;
o -tezvlcr - to vy Lo 2”+1_—[1+( D" ]
2" 3" 4 n+1

Phan tich: V& trai c6 chita cac phan s, ta nghi ngay dén viéc st dung tich phan.
n+l

nén ta biét can tich phan tir 0 dén 2 va tong

Vi s6 hang cudi cung ¢6 h¢ so 1
n+

2
dan d4u nén ta sir dung j(l— X)"dx.
0

Loi giai. Khai trién
(L—Xx)"=C’ —Cx+Cx* =C’X* +...+ (-D)*C*x* +...+ (-)"C'x"

11



Suyra

2

[ x)dx = {— G X)M}

0 n+1

1 "
= n+1[1+(_1) ] ©

2
J(C)—Cix+C2x* —CHX +...+ (-1 CiX* + ...+ (-1)"Cx")dx
0

= Cr?x—lcrfx2 + 1anx3 — et (D) Lanxk+1 +.ot+ (-1)" LC:x”+1
2 3 k+1 n+1

0

_coo-toitor s sy toos vcy-ter (@
20" k+1 " n+1 "

n

Tir (1) va (2) suy ra

2C§—1c:;22+1cn223—1c::24+...+(—1)”ic:2”+1=i[1+(—1)“]
2 3 4 n+1 n+1
Vidu4 Cho nell *. Chirng minh rang:
2n
G+ 70,4t Ci=2
2 4 6 2n 2n+1

Phan tich: Cac s6 hang trong tong vé trai xuat hién ddu hiéu caa phép tinh tich
phén, nhung chi chita cac C¥ véi k 18. Vay ta xét cac khai trién dé triét tiéu cac
C¥ véi k chan.
Loi giai  Xét cac khai trién
+X)"=C, +C x+C, x*+C, x’+..+4C, x“+...+C,"X
1+ X7 =C; +C X+ Co X +C X+ 4+ Co X .+ CIX 1
—X)" = — X+ — X +..+(— X +..+ X
1-x)" =C,, —Cx+C, X —C,. X DC X +..+Coix (2
Trir vé voi vé (1) va (2) ta duoc:
+X)"-(1-x)" = X+C, X +...+C X"
1 2n 1 2n 2 C;n Csn 3 CZZ: 1y,2n-1

2 _ (1= x)* . Suy ra:
LR el G C, x+C; X* +...+Cr x>

1 2n _ 2n 1
| @) —@=X)" gy J(Cox+Co X +...+Coix*)dx
0

2 0
2n+l 2n+l 1 1
= A+x)"" +{A-X%) :(lcgnxz +1C§nx4+...+iC§:1X2“j
2(2n+1) 2 4 2n .
2n
& Ec;n +£C23n +...+iC22n"*l 2 -1
2 4 2n 2n+1
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Nhan xét: Néu phai tinh tong C + 1Cjn + 1C;‘n... 2
3 5 2n+1

C2" thi ta xét

= LX)+ A=x)"

P( >

_ o 2 2 4 4 2ny,2n
=C, +C, x"+C, X" +...+C;'X

2n

1
Sau d6 tinh tich phan j P(x)dx =
0

2n+1
2n
Ta duoc C,, +EC22n +EC2“n...+ 1 = 2
3 5 2n+1 2n+1

Bai tap twong tu:

. L s 0  2n0 24 2 ., 2™
1. Cho nel] *. Chimg minh rang: 2C, +-C, +-C, ...+ C, =

3 5 2n+1 2n+1

Taco: 2C0 +2C2 +2¢Ct v 2 cr=2fco +icz +ict 41 2
3 5 2n+1 3 5 2n+1

Tir két qua vi du 4 ta c6 diéu phai ching minh.

2. Cho nell *. Ching minh rang;

n+l

1Cf+lC;+lCn2+...+ 1 Clt..+ 1 Cn”=2 L
3 6 9 3(k +1) 3(n+1) 3(n+1)
Ta co:

1Crﬁ’+EC§+ECj+...+ L Clt.+ C’

3 6 9 3(k +1) 3(n+1)
:E(CS+EC§+1C5+...+LQ$+...+LCH”)

3 2 3 k+1 n+1
Ap dung két qua vi du 1 ta c6 diéu phai chimg minh.
3.Chting minh rang;

k n

le—EC§+1Cf—1C3+...+& o+ =) C'= ! :
2 4 6 8 2(k +1) 2(n+1) 2(n+1)

T ’ A A ’ A 5s 1\ 1 Y
Nhdn xét: Khi bai toan cho ma s6 hang tong quat khong phai la ——C* mala

1 : .
WC: thi ta phai nhan thém X vao ham da thic co ban trude khi tinh tich
+
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phan, con néu 1a C! thi ta phai nhan thém x*vao ham da thirc co ban trude

khi tinh tich phan,...

Vidu5 Tinhtong: S :le +1Crf +lCn2 +...+in +._.+LC:
2 3 4 k+2 n+2
Phan tich: Céc s6 hang trong tong ¢ chira cac phan sd, ta nghi dén viéc sir

~. 1 A A R
dung tich phan. Vi moi s6 hang c6 dang mC: , nén ta phai nhan thém x vao
+
1
ham s6 co ban trude khi tinh tich phan. Khi d6 ta st dung jx(1+ X)"dx.
0

Loi giai Xét x(1+x)"=x(C}+C:x+Cx*+C’x’ +...+ C"x")

! B 2n+l_1_ 2n+1_1
n+2 n+1

[X(L+ x)dx = [ (1 )" dx — [ 1+ X)"dx :[(“ )"0+ )
0 0 0 n+2 n+1

. n2™+1
(n+)(n+2)

1 1
[X(C) +Cix+C2x* +C3xX° +...+CIx")dx = [ (CIx+ Cyx* + CIX* + Cx* +...+ C/x")dx
0 0

1

=(2Cfx2 +1ij3 +1C:X4 +1Cn3x5 + ...+LCn“x“*2)
2 3 4 S)

n+2 .
=1Cf+1Cnl+1Cn2+1Cj+...+—1 C’
2 3 4 5 n+2
n+1
Suyra SZEC:"‘EC;"'ECHZ‘F----FLC:-|—...-|— 1 :: n2"™ +1 .
2 3 4 k+2 n+2 (n+D(n+2)
Twong ty ta tinh dwgc tong dan diu:
k n
s-ico-loyles (D, (Do
2 3 4 k+2 n+2

1
Bang cach sir dung tich phan jx(l— X)"dx.

0
bat u=1-x=du=-dx

Pdi can x=0=u=1Lx=1=u=0
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Khi do

n+1

[x@=x)"dx = [(1—u)u"du = ¢« 4 _ 1
0 5 n+l n+2) n+l n+2 (n+1)(n+2)

k n
suyras,—tci-teriter W, (Dol 1
2 3 4 K+2 n+2 (n+1)(n+2)
Vidu 6 Cho nel] *. Chirng minh rang;
1o 2003, Koo, N oo (020241
2 3 4 k+1 n+1 n+1

Phan tich: V& trai c6 chita cac phan s, ta nghi dén viéc st dung tich phan.

Bang cach phan tich s6 hang tong quat kLC: = (1— LjC: , cho ta tong;

+1 k+1
(C:+C2+C’+..+C]) —(%Ci +%an +%Cn3 +...+nL1Cn”). Tur d6 ta str dung
+

2" — [(1+x)"dx.
0

, . . . ,. Kk 1 :
Loi giai Cach 1: Xét s hang tong quét ¢ vé trai ——C! = (1— —jC: voi

k+1 k+1
k=012,..,n.
Do d6 le+gan+§Cf+...+Lan+...+—n C'=
2 3 4 k+1 n+1
=(C.+C2+C} +..+C") - 10;+Ecj+lcj+...+icg
2 3 4 n+1

2" 1 (n-1)2" +1
n+1 n+l

= 2" [@+x)"dx=2"-
0

Cach 2: Xét (1+x)"=C’+Cx+Cx*+C’x’ +...+C'x" (1)
Lay dao ham hai vé cta (1) ta duoc:
N+ x)"™" =C +2Cx+3Cx* +...+nC'x"* (2)
Nhan hai vé cta (2) v6i X ta duoc:
X1+ x)"* =Cix+2C’x* +3Cx* +...+nC'x"  (3)

Taco
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jnx(1+ X)"'dx = nj[(1+ X)" = (L+x)"* Jdx

n+l n 1 _ n
_n @+x)" @+x) _n (2”*1—1)—(2”—1):(n 12" +1
n+1 n |, n+1 n+1

1
[(Cix+2CI%* +3C% +. +nC”x")dx_—C1+2C2+3C3 e
0 3 4 n+1
T (3) suy ra lC1+2C2+3C3+ +LC"+ — Cn” (n-1)2" +1
2 3 4 k+1 n+1 n+1

Vidu7 Cho nell *. Chirng minh rang;

e G R e

n+1 n n-1 n+1

Phan tich: Cac s6 hang & vé trai chira cic phan s véi mau giam dan va tong
1

dan dau, nén ta sir dung I(X —1)"dx .
0

Loi giai Taco

(X=1)"=CX"—CxX""+C X" —=CXx"* +...+ (1) Cx"“...+C'(-D)" (@

(x="™[ _ (-1

n+l || n+1’

Khi dé [(x—1)"dx=
0

(Cox" —Cox™ + CIX"? —CX"® + ...+ (D Cix"™ ...+ C] (-1)" dx

O L

1

:[—1 Cox"™ — lClx” +—1 C2x™* 1 2ij"‘2 +..+C/ (—1)”x}

n+1 n " n-1" n— 0
zicg_lcl 1 CH_LCH A4+C'(-D"

n+1 n n-1 n-2
Viay ta co LCO—ECl iC2 +(—1)"Cn”:(_1) .

n+1 n n-1 n+1
Bai tap twong tu :
1 1 1

1. Tinh tong S= C2015+3C22015+5C:o15 2015 22(?11121

2. Cho nell *. Ching minh rang;
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n+1
2C° +%Cn122 +%C§23 +...+LC:2"+1 _3 -l

n+1 n+1
3. Tinh tong: S:EC:+EC§+1C5+...+LCH"
3 4 3) n+3
L I o1 1 ‘ "
4. Tinhtong: —C +—-C +—C  +...+ C, +..+C
n+1 n n-1 n-k+1

5.Tim nell * thdéa man:

Cl 2" —2C? 32" 4+3C3 322 _4C! 32"° 4.  +(2n+1)C3*" =2009
2 3 _ kel N+l
6. Tinh tong: S:C§+3 1c;+3 1C§+...+3 1c:+...+3 1(::
3 k+1 n+1

7. Cho nell *. Ching minh rang;

a) 1.C’+2C +3C +..+(n+1)C" =(n+2).2""

b) 21.C+3.2C° +...+n(n-1)C" =n(n-1).2"*

c) C,+29C; +3.9°C} +...+9.9°C_ +10.9°C, =10"
8. Tim s nguyén duong n sao cho:

2012
%Cf2°+lC§21+...+iCn”2”:3 L
1 2 n+1 4024

6 5 4 3 2 1 0
9. Tinh tong: T :ZTC: +%C; +2§C62 +ZZC: +2€Cé‘ +%C: +27(:66

1 0 1 1 1 n-1
10. Tinh tong: S :1.(5] C! +2(§j Cl+..+ n(aj C’

11. Tinh tong: S :Ci.}—an.l+...+(—1)”‘1.Cn”.1—(1+1+...+lj
1 2 n 2 n

1C° 2C! 3C? (n+1)C’
+ - T

12. Tinh téng: S =
A A A A

,biét C*+C'+C> =211

HD : Phantich S =(Cr?+C§+Cn2+...+Cn”)—(lC§+1Cn2 +...+LC:)
2 3 n+1

4. Két qua, hiéu qua mang lai.
Qua thuc té ap dung t6i nhan théy cac em hoc sinh da biét van dung mét

cach linh hoat phuong phap dao ham va tich phan vao tirng bai toan cuy thé va to
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ra himg tha voi phuong phap nay. Khéng nhitng thé cac em con biét ap dung
véi nhiéu kiéu bai khac nhau khi cho 1am két hop vé6i cac dang bai tap khac.

+) Béang tong hop diém céc bai kiém tra ddi chirng (PC) va trong qua
trinh thyc nghiém (TN).

Loai bai | Phuong | Tong So bai dat diém trung binh (0 — 10)
kiémtra | &n bai | 052 | >2 35 | 5> | 65 |[8—10
<35| <5 | <65| <8
15phat | PC 70 0 0 6 35 21 8
Pinh ki | PC 70 0 3 5 31 22 9
45 phut
15phat | TN 70 0 0 2 25 25 18
Pinhki | TN 70 0 0 1 24 29 16
45 phut
PC 140 3 77 60
Tong Tilé % 2% 55% 43%
hop TN 140 0 52 88
Tile % 0% 37% 63%

+ Piém trung binh cua cac 16p trong TN cao hon diém DC.

+ Piém kh4, gioi trong TN ting dan qua céac bai kiém tra. Chimng to kha
ning tu duy cta cac em duoc nang dan qua viéc rén luyén va hé théng céac
phuong phap giai quyét van dé cho cac em hoc sinh.

5. Panh gia vé pham vi anh hwéng ciia sang kién.

Pé tai dugc trién khai nang cao chét luong hoc tap cia hoc sinh 16p 11 va
16p 12.

6. Kién nghi, dé xuit:

Dé tai nén duoc nhan rong trong cac truong THPT trong tinh dé gbp phan

nang cao chat lugng day va hoc bo mon Toan. /.
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Tai liéu tham khao

1.Tai li¢u giao khoa theo chuong trinh nang cao va sach giao khoa chuyén
toan.

2.Tap chi toan hoc va tudi tré

3.Cac bai thi Olympic toan THPT Viét Nam va cac dé thi dai hoc.

4. Mang Internet.
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PANH GIA, NHAN XET CUA HOI PONG THAM PINH SANG KIEN
KINH NGHIEM TRUONG THPT CHUYEN LE QUY PON

------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------
................................................................................................
................................................................................................

.................................................................................................

PANH GIA, NHAN XET CUA HOI PONG THAM PINH SANG KIEN
KINH NGHIEM SO GIAO DUC VA PAO TAO TINH PIEN BIEN

------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------
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SO GIAO DUC VA PAO TAO PIEN BIEN
TRUONG THPT CHUYEN LE QUY PON

SU DUNG PAO HAM VA TIiCH PHAN
PE GIAI CAC BAI TOAN PAI SO TO HQP

Tac gia: Pham Thi Ha Dinh

Pon vi cong tac: To Toan —Tin

Dién Bién, thang 4 nam 2015
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