Chuyén dé dai sé t6 hop i Vin Hodng
1. Giaithra: nl=12..n; a) Chan gbm 4 chir s6 PS:3.6°
0=1 n/n- K!'=(n-k+1).(n—k+2)..n b) L& gom 4 chit s6 DS:36°

2. Quy t&c cong : Trwong hop 1 cd m cach chon, tredng hop 2
c6 n céach chon; mdi cach chon déu thudc ding mot trudng hop.
Khi d6, tong s6 cach chon la: m+n.
3. Quy t&c nhan : Hién trong 1 ¢6 m cach chon, mdi cach chon
nay lai c6 n cach chon hién twgng 2. Khi dé, tong so cach chon
lién ti€p hai hién tugng la: mx n.
4. Hoan vi : C6 n vat khac nhau, xép vao n chd khac nhau.

S6 cach xép : P,=nl.
5. Chinh hgp : C6 n vat khac nhau. Chon ra k vat, xép vao k chd

|
khéc nhau s cach : A'f:ﬁ A=CKP .(neN;k<n)
n—k)!
6. T0 hop : CA nvat khac nhau, chon ra k vat.
|
S6 cach chon : Cf L
k!(n—k)!

Chinh hop = t6 hop roi hoén vi
Ch=C; CieCl,=C;
7. Cong thirc nhi thirc Niuton

n
(ath)"=Cla" +Cia" 'b+...+ Cfa" b +..+ Clb"= > Cra‘b™™*
k=0
Chu y: *VEé phai c6 n+1 sb hang . \
* M{i clia a vab trong mdi s hang cé téng bang n .

* S hang tong quat thi k+1 cd dang : m
e Tongcachésola: 2"

M6t s6 cong thirc dac biét:

L+ X)"=C%+Cix+ ..+ CF X +...+CX"

Cl+Ch+..+CM =2",;

C)-Cr+Cl+. .+ (-D*Cf +..+(-1)"C' =0

PatP(x) = (1+X)" = C) +Cix+...+CX"
P(x) la da thirc bac n nén ta co thé tinh gia tri tai mot diém bét ki; 18y dao

ham; tich phan trén mot doan bat ki. Khi dé ta cé cac bai toAn méi.

Vi dy: P(2001) = C° +2009C" +...+2009"C" =2010"
#* P'(x)=C! +2xc§+3x2c§+...+nx""c:=[(1+x)"]'=n(1+x)""
e P'(1)=C. +2C} +3C} +...+nC! =n2""
* P'(-1)=C}-2C2 +3C} +...+(-1)'nC! =0
* P'(a)=C) +2aC; +3d’C +...+na"'C! = n(1+a)""
e XP'(x) = xC) +2X°C} +3x°C> + ...+ nx"C! = nx(1+x)""
= CL+2°xCH+3X°C + o+ X" Cl =01+ x)" + n(n-Dx(1+x)"
# P'(x)=2C> +3.2xC} +4.3x°C} +...+ n(n-)x">C"
= [n(l + x)”’l]' =n(n-1(1+x)">
e P'(1)=2C2 +32C} +43C! +...+n(n=1)C" = n(n—1)2">

# [P(0)dx = [(C)+ Clx+ ..+ Clx"yx = [ (14 %) dx
0 0 0

nil
< aC) +102C,1, +101C3 SRR TG Ch ) S
2 3 n+1 n+l

n

IL. Cac bai toan vé phép démj]

PHUONG PHAP GIAI: Thudng lap luan dé cé thé coi mdi su viéc mata
phai dém hodc chon laviéc lay ra k phan ti tir mot tap hgp A c6 n phan
tlr (k< n).

# Néu k phan tir dwoc lay ra tlr tap A khdng co6 van dé thi ty thi ding sb
t0 hop chap k clia n phan tw clia tap A .

# Néu gilra k phan t& 1ay ra tir A c6 van dé tht ty phai chay

« NEu vai tro céc phan tir dugc ldy ra tir A nhu nhau(nghta la cac phan t&
clia A c6 co hoi dong déu trong su lyra chon) thi dung s6 chinh hop khi
k< nvadung hoan vi khi k =n.

« Néu vai trd céc phan tir Iy ra tir A khac nhau thi ly luan bang qui tic
dém

Bai 1: C6 bao nhiéu s6 tu nhién chiahét cho 5 maméi s6 c6 4 chit s6 khac nhau.
HD: Xét 2 truong hop. BS: 9.8.7+8.8.7=952 .

Bai 2: Tircac chirs6 1, 2, 3, 4, 5, 6 cd thé 1ap duoc bao nhiéu SO tw nhién

) Chén khong it hon 4 chit s6 va khéng vuot qua 6 chir s6

d) 5 chir s6 khac nhau cO mats6 2 ?.

€) 5 chit s6 khac nhau cO mat2.s6 1 va6é ?

f) 6 chir s6 khac nhau va trong mdi s6 do6 tdng clia 3 chi¥ s6 dau nho hon téng clia

3 chit s6 cudi mot don vi.

HD: c) Xét 3 trwong hop TH1 : Gom 4 chir s6 . TH2 : Gbm 5 chif so.
TH3: Gdm 6 chir s6. DS :3(6°+ 6%+ 6°)

d) Chir s62 ¢4 c6 5 vi tri vy ¢6 5. A2 =120 .5= 6000 .

€) S6 1vabco A2, xép4s6vao3vitriconlai la A] . DS AZ . A] =480

f) Vi t6ng tét ca cac s6 1421 nén tong ba sO dau 14 10, ba s cudi la11.

C6 3 cap s6 thod man la

+ Cap 3 6 dau gom 1, 4, 5 ba s6 cudi gdm 2, 3, 6. C6 3!.3! = 36 s0.

+ Cap 3 6 dau gom 2, 3, 5 ba s6 cudi gom 1, 4, 6. C6 3!.3! = 36 s0.

+ Cap 36 dau gom 1, 3, 6 ba s cudi gdm 2, 4,5. C6 3!.3! = 36 sb.

Vay c6: 3.36 = 108 s6.

Bai 3: Tl céc chits6 0, 1, 2, 3, 4, 5 1ap duoc bao nhiéu s3 tw nhién mamdi s6 c¢6

6 chir s6 khac nhau va chir s6 2 ding canh 3.

HD: Coi hai sd 2 va3lamot cap. Xét 2 truong hop:

+ TH1: cap 2,3 dirng dau, cé: 2.4! = 48 s0.

+ TH2: cdp 2, 3 ding & cac vi tri khac, c6:4.2.3.3! = 144. PS: 192

Bai 4:Tlrcac chirso 1, 2, 3, 4,5, 6, 7, 8, 9 l1ap dwoc bao nhiéu sd ty nhién 6 chit

s6 khéc nhau vaténg clia cac chir s6 hang chuc, hang tram, hang nghin béng 8.

Bai 5: Tl cac chirs6 1, 2, 3, 4, 5, 6, 7 ¢6 thé 1ap dugc bao nhiéu s6 ty nhién, mdi

s6 gdm 5 chi s6 khac nhau va nhat thiét phai cé 2 chir s6 1 vas.

Bai 6: M6t ddi van nghé cé 15 ngudi gom 10 nam va5 nir. héi cé bao nhiéu cach

1ap mdt nhém ddng ca gdm 8 ngudi, biét réng trong nhom do phai c6 it nht 3 nir.

DS 4:2.A231=1440. DSB5:5.4.A1=1200. BS6: C.C3 +Cl.Cl+CiCl

10 10
Bai 7: C6 5 nhatoan hoc nam, 3 nhatoan hoc nit, va 4 nhavat Ii nam. Lap mot
doan cdng téc gdbm 3 nguoi 6 ca nam vanit, can cd ca nhatoan hoc vanhavat li.
Héi c6 bao nhiéu cach? DS: 90 cach
Bai 8: C6 6 qua cau xanh danh so tir 1 dén 6, 5 qua cau dé danh so tir 1 dén 5 va4
qua cau vang danh s tir 1 dén 4. Hdi ¢ bao nhiéu cach lay ra 3 qua cau vira khac
mau vira khac s6? BS: 64 cach
Bai 9: C6 bao nhiéu c&ch phan phéi 5 dd vat khac nhau cho 3 ngudi, sao cho mdi
ngudi nhan duoc it nhat 1 do vat. PS: 150 cach
Bai 10: Cho hinh thap giac déu.
1) Hai c6 thé 13p dugc bao nhiéu tam giac cé dinh la dinh cla thap giac, nhung
canh cla tam giac khdng la canh nao cla thap giac d6? BS: 50 tam giac; 10 hcn
2) Hoi cd thé 1ap duoc bao nhiéu hinh chit nhat cé dinh 1a dinh cla thap giac?
Bai 11: M6t ban dai c6 hai ddy ghé ddi dién nhau, mbi day gdm 6 ghé. Ngudi ta
mudn xép chd ngdi cho 6 hoc sinh trudng A va 6 hoc sinh truong B vao ban ndi
trén, Hoi c6 bao nhiéu canh xé&p trong méi trong hop sau:
1) Bat ct hai hoc sinh nao ngdi canh nhau hodc ngdi déi dién nhau thi khéc
truong.  DS: 1) 2.61.6! 2) 12.10.8.6.4.2.6!
2) Bat ct hai hoc sinh nao ngdi déi dién nhau thi khac truong.
Bai 12: D0i tuyén hoc sinh gidi cla trudng gom 18 em. Trong d6 ¢d 7 hoc sinh
khoi 12, 6 hoc sinh khdi 11, 5 hoc sinh kh6i 10. Héi c6 bao nhiéu céch clr 8 hoc
sinh trong ddi di d trai hé sao cho mdi khdi c6 it nhét 1 hoc sinh dwoc chon

HD: C},—(C}, +C}, +C};) =41811.

2. Cac bai toan nhi thirc, phwong trinh bat phwong trinh to
hop, chinh hop

1) Gidi cac PT, BPT:
a C!+C>=3C’

n+1

(n=6) b)C"1+C",>25A (n=5)

C) 23A =24(A%,-C"*) (n=2) d) A>+2C)%<9n(ne{3;4})
2) Gidi bat PT hai dnn, k véin, k > 0:%s B60A2
n-Kk)!
BS: (0;0), (1; 0), (1;1), (2;2), (3; 3). .
3) Chotap hop A gdm n phan tir (n > 4). Biét rang s6 tap hop
con gém 4 phan ti clia A bang 20 Ian s6 tap hop con gdm 2 phan
tr cla A. BS: A c6 18 phan tir.
4) CMR: C!+2C?+3C’.+nC!=n2"".
HD: (1+X)" =C? +Cox+C2X* +C3x° +...+ C)X"
Lay dao ham hai vé ta ¢ : chon x =1 = dpcm.

2 3 n+1 n+l
5) CMR: 202+%C§+2§C,12+....+2 -3t

n

n+1 n+1
2 n+1 n+l
HD: Xét : |:j(1+x)"dx=M‘g 371,
0 n+1 n+1

Mal = (Cox + 1Cix2 + 1Cfx3 ot iC;‘x"*l)
2 3 n+1

2
0




Chuyén dé dai sé t6 hop Hi Vin Hodng
2, 2 2 s X \ SN
1=2C0+Z-Cle SCl+ .+ = Cl (2). T (1) v (2) = dpem Tinh giatri biéu thic : M :% . Biétrang :
n+1)!
1
6) Tinh: | :f(1+ X)"dx vaS= C,?+%C§+%C§+....+ilcr? CZ,+2C%,+2C2,+C., =149 HD:n=5n=-9(). M=%
° n+

|

n+1 n+1

HD @ 7=[a+xyde = a+0"™
0

1 2 Pl
1= ;’+c,ﬁ,x+...+clf)dx{c}jx+c;"—+...+cl7 ol }
° 2 n+1|;

9
n+1

= C,‘,’+lC,', +1Cf +....+LC,’,’ =>S=
2 3 n+1

7) CMR:1+4C! + #C? +..+4"'Cl ' +4" =5"
HD : Khai trién : ( 1+x) " thay x=4 = dpcm.
8) CMR:3°C]-3°C, +3“C%..+Cjs =2
HD: Khai trién : ( 3x-1)* chon x = 1 = dpcm.

y y+1 y-1
9) Timx;ythudc N : i=CXT:CXT. PS:x=8:y=3

10) CMR: C!+2C2+3C2...+nC! =n2"*

HD: Xét : (1+x) " khai trién. L4y dao ham 2 v€. Chon x = 1 = dpcm .
-28\"

11) Trong khai trién : (x\3/§+ x5 ) hay tim sd hang khong chia

X .Biét:Cl +CI™+C*+=79.HD: k=5=C;, =792

2/1+1 71

3(n+1)

1
12) Tinh | = sz @A+x3)"dx.  DG6i bién: u= 1+x*co1 =
0

Mat Khac ta €O : (1+x°)" =C° + C2x® + C2x° + ...+ C1x*™
Nhan hai vé cho x?, 1dy tich phan hai vé .
Tim nguyén ham thé can tir 0 —> 1 ta dwoc Ve trdi .

x-1

Cho khai trién : (27 +2’5) .Biét:C! =5C* vash
hang thit tw bang 20. Hay tim nvax ? PS:n=7vax=4.
D-2002 Timn e N*: C? +2C! +4C’ +..+2"C! = 243
DS : Xét (1+x) " va chon x=2=>n=15.
n
Tim hé s ctia X8 trong khai trién (%4‘ \/Ej .
X
=7(n+3). HD : K=4=> C}, = 495.
Cho neN* tinh: s=¢* +Ec), +Ecj po 2 71C,’f
2 3 n+l
Nt
n+l1
V6in e N*, goi ag,. 3 1ahe sb clia x* 2 trong khai trién
thanh da thtc clia biéu thire (x* +1)"(x+2)".
Tim n dé as, 3 = 26n. PS:n=5.

Tim hé s6 clia X8 trong khai trién :[1+x%( 1-x)]°
Hd:S6 hang tht 4 vathir 5: cix*(1 - x)*;Cix*(1- x)*.KQ :3C + C =238.

Tim s hang khong chira x: [3’& +i

Yx
Thay gi4o c6 30 cau hdi khac nhau : 5 cau khé ;10 cau
tb ; 15 cau dé. Hai tir 30 cu trén 1ap dwoc bao nhiéu dé kiém tra
sa0 cho mdi dé c6 5 cau khac nhau trong d6 mdi dé nhat thiét
phai c6 3 loai cau hoi : kho ; th ; dé vacau dé khong it hon hai .
Gidi : CObaTHop *2dé + 1TB + 2 khé: 10500. * 2d + 2TB +1khé:
23625 3d+ 1TB + 1 khd: 22750 .Tong: 56.875 .

Tim s6 nguyén dwong n sao cho :

Cl,. —2.2CZ  +3.2°C3 ,—4.2°C | +..+(2n +1)2°"C2"'} = 2005.

Xét:( 1-x) >, Khai trién, ldy dao ham hai vé, chon x=2: (2n+1)=2005<n=1002
M@t doi thanh nién tinh nguyén c6 15 ngudi gom 12 nam
va 3 nit. Hoi c6 bao nhiéu cach phan cong doi thanh nién tinh
nguyén dé vé gitp d& 3 tinh mién nai, sao cho mbi tinh ¢ 4 nam

valng. bS: C,,C;.C,C,.C/C] =207.900

Biét:C' -C"

n+4 n+3

Xét: (1+x) " Khai trién tinh tp hai vé tacé : s =

7
J (x>0)pS:k=4=35

Cho ( 1-X)" +x(1+x) "'=P,. Biét : ag+ay+ap+...+a,= 512 .
Tim a,s=? HD: Khai trién P,= ag+aXx+apx>+....+ a X"
Chox=1thi: 2" =g+ &+ &+...+ 3,=512=2°=n=10
(1-X) 0 +x(1+x) *= ag= 2 -3 =-84

Tim hé s6 s6 hang chira x*° trong khai trién [iA+ x7j ,
X

biét C;, ., +C2 ,+C3  +...+C)  =2%-1
PS: n=10, hé s6 = 210
D2006 C6 12 HS: trong d6 5 HSI6p A; 4 HS 16p B va3 HS I6p
C. Can 4 HS di tryc sao cho 4 HS nay khéng qua 2 trong 3 I6p
trén. Hai cé may cach chon .
HD : S6 cach chon 4 HS: ¢,
* 1A,1B;2C: cl.c).c: =60; *1A,2B;1C:c!.c..Cci=90;
* 2A,1B;2C: ci.c,.ci=120.
bS: ¢} - (60+90+120) = 495-270=225
2N
Cm ~Ch +5Ch +2Ch 4t Cl =2
2 4 6 20 2n+1
B2007 Tim hé s6 cta x™ trong khai trién nhi thic (2+x)", biét
rang 3'CY-3"'Ct +3"?C?-3"°C? +...+ (-1)"C! = 2048
PS:n=11,héso=22
D2007 Tim hé s6 ca x° trong khai trién biéu thirc sau:

P = x(1-2x)° +x%(1+3x)*° PS: 3320
24C3 =22
Bdb07 Tim x, y € N théa man hé A+Gy )
A +C? =66

PK:ix>2,y>3

1

x(«“*l)+gy(y*1)(y*2):22 {6x2—6x+y‘—3y2+2y_132 )

< 3 2 2

y(y—])(y—2)+%x(x—l):66 (y -3y +2y).2+); x=132 (2)
6x7 —6x+y° —3y" +2y=132 x=4 hay x=-3 () {x:é‘—

2 < 3 2 <

11x"=11x-132=0 y =3y +2y=60

Ddb07 Tim hé s6 clia x® trong khai trién (x* + 2)", biét:

A’-8C2+Cl=49.

y=5

Diéu kién n > 4. Taco: (X + 2)” =Y Crxamk .
k=0

Heé s6 clia s6 hang chira x® 1a C#2"*

Tach: A’-8C2+Cl=49< (n-2)(n-)n-4n-1)n+n=49

on-T?+MN-49=0s (n-7)("P+7) =0 n=7.

Hscla x® 1aC22° = 280

B2008 Chitng minh rang n+l %4‘% :ik (n, klacac
n+2 Cn+l Cn:l Cn

S0 nguyén deong, k<n, C¥ 1asd t6 hgp chap k ctia n phan tt).

nlf 11 ) _n+l Ch K=k 1

n+2\Ch, C n+2"Ck,.CH nlCt

D2008 Tim n € N* thod hé thirc C;n +C23n + ...+C22,'1"1 = 2048

(L+X)*" =C2 +XC} +X*°C2 +X°CJ +..+ X2"IC2 4+ x*C2n

2> =C) +C; +C2 +C2 +..+CX '+ C2 (1)

x=-1: 0= an —C;n +C22n —C23n +...—C22:’1+C22: 2

D-@:2*=2C},+C3 +..+C")=409%6=2% < n=6.
Bai ti tham kféo

x=1:




Chuyén dé dai sé t6 hop

Hi Vin Hoang

Cau 1: M6t I&p ¢6 33 hoc sinh, trong dé c6 7 nik. Can chia
I6p thanh 3 t6, t6 1 ¢6 10 hoc sinh, t6 2 ¢6 11 hoc sinh, t6 3
¢6 12 hoc sinh sao cho trong maoi td ¢6 it nhat 2 hoc sinh
nir. H6i c6 bao nhiéu cach chia nhu vay?

Gidi: C6 3 trwdng hop:

Truong hop 1: T6 1 ¢6 3 nir, 7 nam = CC/,. T6 2 ¢6 2
ntk, 9 nam = CZC,,. T6 3 ¢6 2 ni¥, 10 nam = C.C,J

Vay ta cé: CC,.C:C,, cach.

Trudng hop 2: T6 1 ¢6 2 nir, 8 nam = CC5;

T6 2 ¢6 3 nit, 8 nam = C3C), ,
= CIXC?  Vaytaco: CXC5CC], cach

Trudng hop 3: T6 1 ¢6 2 nit, 8 nam = CXC5, , T62¢6 2

T6 3 ¢6 2 ni¥, 10 nam

ntk, 9 nam = CZCy,, T6 3 cd 3 nik, 9 nam = C3C;,

Vay ta c6: C2C5.CZC;, cach

Theo quy tic cong ta co:

CICL,CICE, + CICLCICY, + CICLCIC, cach.

Cau 2: Cho hai duvong thdng song song d; va d,. Trén
dwong thang d; cé 10 diém phan biét, trén dudng thang d,
c6 n diém phan biét (n > 2) . Biét rang 2800 tam giac c6
dinh 1a cac diém da cho. Tim n thoa man diéu kién trén.
Giai: S6 tam giac c6 mét dinh thudc d, hai dinh thudc d,
la: 10C?

S6 tam gidc cd mot dinh thudc d,, hai dinh thudc d, la:
nc

Theo dé bai ta c6:

10C? +nCZ = 2800 <> n*+8n-560=0 < n =20

Céu 3: Tlrcac chirs6 0, 1,. 2, 3, 4, 5, 6 c6 thé lap duoc
bao nhiéu s6 ty nhién chan cé 5 chi¥ s6 khac nhau va moi
s0 lap dwoc déu nhd hon 25000.
Gidi: Goi n=aa,a;a,a, chan, a =a, (i = j,n<25000).
Vi n < 25000 = a, € {1;2} ta cé cac tredng hop sau:
Trwong hop 1: a; = 1. Ta cé 1 cach chon a;. Ta c6 4 cach
chon as (n chan). A? cach chon a,a,a,. Vay ta co:

1.4.A] =240 s6 n.

Trudng hop 2: a, = 2, a, chan nhd hon 5.

Ta c6 1 cach chon a;. Ta co 2 cach chon a,.

Ta c6 2 cach chon as. Aj cach chon aza,.

Vaytaco: 1.2.2.A7 = 48 s6 n.

Truwong hop 3: a; = 2, a, 1& nhé hon 5.

Ta c6 1 cach chon a;. Ta c6 2 cach chon a,

Ta c6 3 cach chon as . Af cach chon aza,

Vaytaco; 1.2.3.A2 =72 sdn.

Theo quy tac cong ta c6: 240+ 48 +72 =360 s6 n.
Céu 4: Ty cac chirs6 0, 1, 2, 3, 4, 5, 6 c6 thé lap duoc
bao nhiéu s6 chan, m6i s6 cé 5 chit s6 khac nhau trong dé
c6 dung 2 chit s6 Ié va 2 chit s6 & d6 dirng canh nhau.
Giai: S6 cach chon hai chir s6 1&é dirng canh nhau tlr 3 chir
s61,3,5la A33 =6 cach. Ta xem mbi c&p s6 & nhw mot
phan t&r x.Vay mbi s6 can 1ap gdm phan tir x va 3 trong 4
chit s6 chan 0, 2, 4, 6.

Goi n=a,a,a,a,a, .taco cac trwong hop sau:

Truwong hop 1: a; = 0. Bua x vao 4 vi tri dau: Cé 3 cach.
Puwa 2 chir s6 chdn 2,4, 6 vao 2 vi tri con lai cé A32 cach.
Vay co: 3.A> =18 céach.

Trudong hop 2: ay chén khac 0 va x & hai vi tri aga,. C6
3.A? =18 céach..

Trudng hop 3: a, chén khac 0 va x & hai vi tri aza, hodc
aa;. C6 24 cach. Vay ta cd: 6(18+18+24) =360 s6 n.
Cau 5: Tir cac chir s6 0, 1, 2, 3, 4 c6 thé 1ap dugc bao
nhiéu s6 tw nhién cé 5 chi¥ s6 khac nhau? Tinh t6ng cla
tat ca cac so tw nhién do.

Giai:

Céch 1:

Goi n=a,a,a,a3, =4a,.10* +a,.10° +a,.10* +3,10 + g, la
s0 can lap. Ta cé 4 cach chon ay, 4 cach chon as, 3 cach
chon ay, 2 cach chon ay, 1 cach chon ag. Vay co:
4.4.3.2.1=96 sbn.

Céch 2: ]

Ta c6 4 cach chon va 4! Cach sap xép 4 s0 con lai.

Vay c6: 4. 4! =96 sb n.

* Tinh téng 96 s6 n 1ap duoc:

Céch 1: C624s6n n=a,a,a,83,,c6 18s6 n=a,a,a,a1,
c6 18 s6 n=a,a,a,82, c6 18 s6 n=a,a,a,33, co 18 sb
n=a,aaa4.

Tong cac chir s6 hang don vj la: 18(1+2+3+4)=180.
Twong tw: Téng cac chir s6 hang chuc la 1800, téng cac
chir s6 hang tram la 18000, téng cac chi¥ s6 hang nghin la
180000.

C6 24 s6 n=1a,a,aa,,c6 24 s6 n=2a,a,a3a,, co 24 s6
n=3a,a,a3a, , co 24 s6 n =4a,a,a3, .

Tong cac chir s6 hang chuc nghin la
24(1+2+3+4).10000 = 2400000

Vay tong 96 s0 n la:

180 +1800 + 18000 + 180000 + 2400000 = 2599980

Céch 2: C624sdvoisok (k=1,2,3, 4)dlkng & vitri a,.
C618s6voisdk (k=1,2,3,4)dk¥ng & vitri a;, v&ii=0,
1, 2, 3. Vay téng 96 s6 n la:

(1+2+3+4)[24.10" +18(10° +10° +10" +10°)

Cau 6: ap dung khai trién nhj thiec Niu ton cla (x2 + x)wo,
chirng minh réng:

1 99 1 100 1 198 1 199
100C%,, [Ej —101@}01(5] +..-199C%, (Ej + zoocfgg(ij =0.
(C¥ 1at6 hgp chap k ciia n phan tl)

Giai: Ta co:

100 .

(x*+ x) =CloX'® +Cl X% +CA X% + ..+ CIO x> | 1y

dao ham hai vé, cho x = —% va nhan hai vé voi

(-1), ta c6 két qua:
100C%, [Ej —1011:1101(1] +..-199C® [1) +200C1% (Ej =0

2 2 2 2
Cau7: Trcacchirsé 1, 2,3, 4,5,6,7, 8,9 co thé lap
dwoc bao nhiéu sb ty nhién, moi s6 gdom 6 chit s6 khac
nhau vz‘a‘tc’ing cac chi¥ s6 hang chuc, hang tram, hang
nghin bang 8.
Giai:
Goi n =a,a,8,a,a,a, las6 can lap. Yéu cau bai toan:
a,+a, +a; =8=a,,a,,a {125} hay a,,a,,a, {134}
a) Khi a,,a,,8, €{1,2,5} . C6 6 cach chon ay; c6 5 cach
chon a,.
Co6 3! Cach chon as, a4, as. C6 4 cach chon ag.
Vay ta c6: 6.5.6.4 =720 sb n.
b) Khi a;,a,,8; € {13,4} twong ty ta cling c6 720 s6 n.
Theo quy tac cong ta c6: 720 + 720 = 1440 s6 n .
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Céch khéc: * Khi a,,a,,a; € {1,2,5} . C6 3! = 6 cach chon 2005! 2005!

aa,a. , c6 A cach chon ay, ay, ac. k!(2005-k)! ~ (k +1)!(2004 - k)! @{k +1>2005 -k
vayta co: 6.5.6.4 =720 s6n. 2008! 200s! 2006 -k =k
*Khi a,,a,,8, €{1,3,4}, twong tu ta cling c6 720 s6 n. k!(2005-k)!  (k -1)!(2006 - k)!

Theo quy tac cong ta c6: 720 + 720 = 1440 s6 n . N {k 21002 1002 <k <1003k € N < [k =1002 _
Cau 8: Tim hé s6 clia X’ trong khai trién da thirc k <1003 ' k =1003

(2—3x)2n , trong d6 n la s6 nguyén duong thoa man:
Ci, +C2  +C>  +..+C2"1 =1024.(CK 1at6 hop chap

2n+1
k chan phan t)
Gidi:Ta co:

(1+ %)™ =C2,, +CL X +C2 X7 +C2 X3 4.+ C2V X
Chox =1, tacoé:

2t = an+l +C§n+l +C22n+1 +C§n+l +...F sz::ll (l)

Cho x = -1, ta cé:

0= C§n+1 _Cénﬂ +C22n+l _C23n+1 + C;n+1 T —szﬁfll (2)
Lay (1) - (2) = 2" =2[C;},, +C5,, +C5,, +...+Con} |
2" =C; ,+C3 +C> . +..+C2"1=1024 =2

Vay 2n = 10.

10
Taco: (2- 3x)lO =D (-D*Cp 27 (3x)" .
k=0

Suy ra hé sé ctia x” 1a: —C/.37.2° hay -C2 .3".2°

Cau 9: Mot doi van nghé c¢6 15 nguwdi gom 10 nam va 5
ntr. H6i ¢6 bao nhiéu cach 1ap mot nhém déng ca gom 8
nguoi bi€t rang trong doé phai cé it nhat 3 nir.

Gidi:

Ta c6 3 trwong hop:

*3 nlr va 5 nam: c6 CC;) = 2520 cach.

*4 nlr va 4 nam: C6 C/C;, =1050 cach.

*5nlr va 3 nam: c6 C;C2 =120 cach

Theo quy tc cong, ta c: 2520 + 1050 + 120 = 3690 céach.
Cau 10: Tircac chirs6 1, 2, 3, 4, 5, 6, 7 c6 thé lap duoc
bao nhiéu s6 tw nhién, méi s6 gom 5 chir sé khac nhau va
nhat thiét phai c6 2 chir s6 1, 5.

Giai:

Goi n=aa,a,a,a, lasob canlap.

Taco thé xép 1, 5vao 2 trong 5 vitri = A2 =4.5=20
cach.

Xép 1, 5 rbi ta cd 5 cach chon 1 chit s6 cho 6 con lai dau
tién

4 céch chon 1 chi* s6 cho 6 con lai thi 2.

3 cach chon 1 chir s6 cho 6 con lai thr 3

* Theo quy tac nhan ta c6: A2.5.4.3 = 20.60 =1200 sG n.
Céch khéc:

Buwdc 1: Xép 1, 5vao 2 trong 5 vi tri: Ta cd: AZ =4.5=20
cach.

Budc 2: Co A} =3.4.5=60 cach boc 3 trong 5 s6 con lai
roi xép vao 3 vi tri con lai. Vay cé 20. 60 = 1200 s6 n thoa
man yéu cau bai toan.

Cau 11: Tim k € {0;12;........ ;2005} sao cho Cj,; dat gia
tri I6n nhat (véi C* 1atd hop chap k cia n phan tl).
Giai:

C:OOS 2 C;g()ls

k k-1
C:2005 2 CZDOS

Cls 6N Nhit < { (k eN)

Cau 12: Tim s6 nguyén n Ién hon 1 thod man déng thirc:
2P +6A% —P A? =12 ( P,la s hoan vi clia n phan tir va
A 1a s6 chinh hop chédp k ctia n phan te).

Giai:
Taco: 2P, +6A}-P A2 =12 (neN,n>1)
P3SN RLLLS P IR LI 1L S Y7~
(n-2)! (n-2)! n=2)!(n-2)!
—nl=
6 r: 0 {n!=6 {n:3 {n-
< nl e PR e
(n_z)!—z_o nin-1)-2=0 n“-n-2=0 n
(Vinz2)
A +C} =22
Céu 13: Tim X,y € N thod méan hé:
- A’ +C? =66

Giai:
V&i diéu kién: x >2,y >3, ta cé:

3

{Af+Cj=22

1
x(X—l)+gy(y -D(y-2)=22 6x2 — 6X
A’ +C? =66

Ry
y(y =Dy —2)+%x(x—1) =66 (v* -3y

- 6x2—6x+y3—3y2+2y=132<:> Xx=4 hay x=-3
11x* -11x -132=0 y®-3y®+2y =60

X=4 X =4
= =

(y=5)(y*+2y +12)=0 y=5
Cau 14: Trén cac canh AB, BC, CD, DA cua hinh vuéng
ABCD lan lwot cho 1, 2, 3 va n diém phan bié khac A, B, C,
D. Tim n biét s6 tam giac c6 3 dinh |8y tlr n + 6 diém da
cho la 439.
Giai:
Néu n<2 thi n+6<8. Do do s6 tam giac cé 3 dinh dwoc
|8y tlr n + 6 diém khong vuot qua C? =56 < 439
(loai).
Vay n>3.
Vi mbi tam giac dwoc tao thanh tng véi 1 t6 hop 3 chap n
+ 6 phan t&r. Nhwng trén canh CD c¢6 3 dinh, trén canh DA
¢6 n dinh nén s6 tam giac tao thanh la:
cs _ (n+4)(n+5)(n+6)_l_ (n=2)(n-Dn _

439
n+6 6

-C;-C;

< (N+4)(n+5)(n+6)—(n-2)(n—1)n = 2540
< n’+4n-140=0<n=10 hay n=-14 (loai)
Pap s6: n = 10. .

C@u 15: Co6 bao nhiéu so tw nhién chan I&én hon 2007 ma
moi s6 gébm 4 chit s6 khac nhau?

Giai:

Goi n=aa,a,a, la s6 can lap.

* Trwong hop 1: a, = 0, ta co: 8 cach chona; (Vi a, > 2).

T
w

+y® -

+2y)

loai)
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8 cach chon a,, 7 cach chon ag; 1 cach chon ay. a, 2ck K+1 23
Vaytaco: 8.8.7.1=448s6n. <le o5 <lek<—

Rt . N s a,., 2°7Cj 2(12-k) 3
* Trwong hop 2: a, =0 vi as chan. M3 KeZ > K<7. Dodba <

< <

Ta c6: 4 cach chon au; 7 cach chon ay; 8 cach chon ay; 7 akec=Ks/l.Dodo&p<a<....<a.
cach chon as. Tuwong ty B 1 k>7.Dod6ag>ag > ....> A

Vaytac6:4.7.8.7 =1568s0 n.
Vay ca hai treong hop ta cd: 448 + 1568 = 2016 s6 n
Céau 16: Chirng minh rang:

ECQH +EC§n +£C§n +oene +iC§,’1"1 _21 (nlasé
2 4 6 2n 2n+1

nguyén dwong, C¥ 1a t6 hop chap k clia n phan ti).
Giai:

Ta c6:

(14+ %)™ =C2 +CL X +...+ C2x?" (1-x)™ =CJ, ~CL X + ...+ C2x*"
& (14 X)" = (1= x)" =2(Clx +C3,x° +...+ CH %)

2n 1
5 =7 _ J'(Cinx +CI X+t szr?’lxz”’l)dx
0

—(l— X)2n B (1+ X)2n+1 +(l— X)2n+1 . 22n _1(1)
2 2(2n+1) ° 2n+1

- I(1+ x)?"

- j(1+ X)%"

(C;nx +C2 x4+ szr'j’lxz”’l)dx

ot—r

1

XZ
1 3
=|C5,.—+C;,

X4
> .T+...+C§:x2”j

0

= %C;n + %Cfn +.. +%C§:’1 (2)

Tw (1) va (2) ta cé diéu phai chirng minh.

Cau 17: Tim hé s6 clia x° trong khai trién thanh da thirc:

x(1- 2x)5 +Xx%(1+3x)*

Giai:

Hé s6 clia x° trong khai trién clia x(1-2x)° la (-2)*C?

Hé s6 clia x° trong khai trién clia x?(1+3x)* la 3°CZ

Hé s6 clia X° trong khai trién clia x(1—2x)° + x2(1+3x)? 1&

(-2)*.C? +3°C} =3320

Cau 18: Tim hé s6 clia s6 hang chtra x'° trong khai trién

nhj thére Niu ton clia (2 +x)", biét

3"CO —3"ICl +3"2C2 —3"3C2 +...+(-1)"C"" = 2048 (nla

s6 nguyén duong, C¥ 1at6 hop chap k cian phan te).

Giai:Ta c6:

3"CY —3"ICL +3"2C2 3" 3C? +...+(-1)"C" = (3-1)"

Tw gid thiét suyran = 11.

Tact: (2+x)" = iCﬁ.ZHXk . Suy ra hé sé cta s6 hang
k=0

chtra x*° trong khai trién nhi thirc Niuton clia (2 + x)* 1a:
ClO 211—10 _ 22

11°* - "
Cau 19: Cho khai trién (1+2x)" =a, +a,X +...+a,X", trong
dé neN" va cac hé sb a, ay, ....,a, thod man hé thic

a, +%+...+:“—n =4096. Tim hé s6 I&n nhét trong cac s6

dg, Ap, ...
Giai:

., an.

bat f(x):(1+2x)":a0+a1x+...+anx”:ao+%+ ..... +%:f(%):2"

T gia thit suy ra: 2" = 4096 = 2" < n =12

V&i moi k €{0,1,2,3...;11} taco: a, = 2“Cf;,a,,, = 2'Cfy*

+1
S6 I&n nhét trong cac so ay, as,

a, = 2°C, =126720
n+if 1 1) 1
n+2\Ck, Ccki) cf

n+l n+l

Cau 20: Chithg minh rang: (n,k

la cac s6 nguyén dwong, k <n, C¥ laté hop chap k ctian

phan te).
Giai: Ta c6:
n+1f 1 N 1) n+1 ki(n+1-Kk)+(k+2)!(n-k)!
n+2(C, CKI1) n+2 (n+1)!
1 k!(n-k)! ki(n-k)! 1
=——  ———=I(n+1-K)+(k+])|=——F=—.
n+2  n! I ) (k+ ) n! Cx

Cau 21: Tim sd nguyén dwong n thod man hé thirc:

C; +C3 +..+C2'=2048 ( C* 1at6 hop chap k ctian
phan tc).

Giai:

(1+x)*" =Cy, +C5,Xx +C2 x* +C3 x* +...+ Co X" + C2x*"

(1)
(2)

*x=1:2""=Cy +C,, +C; +C; +...+C*+C2

*x=-1:.0=C2 -C; +C2 -CJ +..-C2*+Cl"

Lay (1) - (2):

2" =2(C; +C2 +..+C2"1)=4096=2" < n=6

Cau 22: Tim s6 hang khéng chra x trong khai trién nhi
18

thirc Niuton cla [ZX +5ij (x> 0).

Ix
Giai:
6y

[2 ,rl ] S0 x k Y Cl 2 ks
X+— X X = . X
SX — 18 “= 18

=
Yéu cau bai toan <:>18—§k =0 k=15

Vay s6 hang khong chira x 1a: 2°C;; = 6528
Céu 23: Cho khai trién nhi thirc:

-X

(n la s6 nguyén duong). Biét rang trong khai trién do
C? =5C! va s6 hang thi» 4 bang 20n, tim x va n.
Giai: Tir C? =5C} tacd: n>3 va

n! _5 n! n(n-1)(n-2)
31(n-3)! “(n-1! 6
V&in=7taco:

n=7
n=-4

:5n©n2—3n—28:0©[

x1Y x\?
c: [2 2 J[z 3} =140 < 3527227 =140 2’ =4 o x =4

Cau 24: Cho da giac déu A;A,.....A,, ( N nguyén) ndi ti€p
duérng tron (O). Biét réng sé tam giac c6 cac dinh [a 3
trong 2n di€ém A, A,, ...., Ay, nhiéu gép 20 1an sé hinh chi
nhét c6 cac dinh la 4 trong 2n diém AL, A,, ..., Ay Tim n.
Giai: S6 tam giac cé cac dinh la 3 trong 2n diém

AAs..... Aon la: (:Sn'

Goi duong chéo clia da giac déu A A,..... Ay, di qua tam
duwong tron (O) la duwdng chéo Ion thi da gidc da cho co n

o\ x1\" O x x1
(22 +23J :ij[zzj +C§(22] [23j+...+c21[22}
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dudng chéo I6n. Mbi hinh chir nhat ¢ céac dinh 1a 4 trong
2n diém Ay,A;, ..., Az, €6 céc dudng chéo la hai duong
chéo lon. Nguoc lai, v&i moéi cap duong chéo Ién ta cé cac
dau mat cda chdng la 4 dinh cda mot hinh chir nhat. Vay
s0 hinh chi¥ nhat ndi trén bang sb6 cap duwong chéo Ién cta
da giac AjA;.....Ay, tiic C2.
| |

(2n)! _o0_ "
31(2n-3)! 21(n-2)!
n(n-1)

Theo gia thiét thi: CJ =20C? <

- 2n.(2n-1)(2n-2)
6

Cau 25: Tim s6 nguyén dwong n sao cho:

C2+2C! +4C? +....+2"C! =243

= 20. & 2n-1=15<n=8

Giai: Ta c6: x+1) zn:

k=0

-y =3
k=0

Cho x = 2 ta dwoc: 3" =243=3*<=n=5

Cau 26: Tim hé s6 clia s6 hang chira x® trong khai trién nhi
th&re Niuton cla (is+\/x5] , biét rang:
X

Chi—C!, =7(n+3) (nlasdnguyén dwong, x>0, C¥ 1a
t0 hop chap k clia n phan td).

Giai:Ta co:
C::i _C:+3
- (n+2)(n+3)

21

S6 hang téng quat cta khai trién la:

5 12—k
k -3 2 k
Clz(x ) (x j =C5x
60-11k
Taco: x 2

- 7(n + 3) < (C::é + C:+3) C:+3

=7(n+3)

—7(n+3)on+2=721=14 = n=12

60-11k

:x83—60_211k28<:>k=4

Do d6 hé s6 clia s6 hang chira x® 1a:

1
142 - L =495
41(12 - 4)!

Cau 27: Chonlaso nguyén dwong. Tinh tdng:

Co 22 Cl 23 C2 2n+1

n

Cn (CK l1atd hop

chap k cha n phan tr).
Giai:

Taco: (1+x)" =C) +Crx +C2x* +...+C)x"

Suy ra: JZ'(1+ x)"dx = T(Cf +Cax +CIX* + ...+ CX" ) dx
1 1

n+l

2 3 n+l
@i(1+x) =|C? x+Cl +C2X—+ +C! X |2
n+1 2 3

n+1)t
2 _ 3 _ n+l n+l _ on+l
<:>Cr?+2 1C;+2 1C§+ 2 1 rr11:3 2
2 n+1 n+1

Cau 28: V6in la s6 nguyén duong, goi a,, , la hé sb cia
x*"* trong khai trién thanh da thirc cda (x* +1) (x +2)" .
Timndé a,, , =26n

Giai:
Cach 1: Ta c6:
(x2 +1) =CIx*" +CIx*" 2 +C2x*"* 4. +C!

(Xx+2)" =CIx" +2Cix"* +2°C2x"? +...+2"C]
Dé dang kiém tran = 1, n = 2 khéng thoa méan dk bai toan

V&i n >3 thi x°"2% = x?"x"® = x2x"?

Do d6 hé s6 ctia x> trong khai trién thanh da thirc clia (x°
1) (x+2) 12 a, , = 2°CO.C3 +2CLCl

Vay a,, , =26n <

2n(2n® -3n + 4) 5
A U oene| 7
3 nZE

Vay n =5 la gia tri can tim (vi n nguyén duwong)

s
(2] 35(2] o[

Trong khai trién trén , luy thira cia x 1a 3n — 3 khi -2i — k = -
3 hay 2i + k = 3. Ta chi c6 2 trwong hop thod man dk nay
lai=0,k=3hoaci=1,k=1.

Vay hé sé ctia x*1a a,, , =C°.C2.2° +ClCL.2

Cach 2: Tacé: (x2 +1)n (x+2)" =

n=

2n(2n2 -3n +4)
— - %%ne

Do d6 a,, , =26n <

NN O

Vay n =5 la gia tri can tim (vi n nguyén dwong)
Cau 29: Giai bat phuong trinh: (n? —5)C;\ +2C7 < 2A°

(trong d6 C¥ 14 s6 t6 hop chap k clia n phan tir va AS 1a
chinh hop tap k cta n phan ti )
Gidi: bieukien neN van=>4
Bat phwong trinh da cho c6 dang :
(”2 —5)n! n! n!
+ <
(n—4)!4! (n—3)!3! (n—3)!
& (n-5)(n*+2n+5)<0<n-5<0<n<5
(do n*+ 2n +5) > 0, moi n)
Két hop diéu kién . duwoc nghiém cla bat phwong trinh da
cholan=4,n=5
Cau 30: Tinh hé s6 ctia x° trong khai trién thanh da thirc
clia [1+ x?(1- x)}8
Giai:
[1+x2(1-x)]" =C2 + Cx?(1- %) + C2x*(1— x)* + C3x*(1- x)°
FCa X (1= Xx)* + Cx(1- x)® + CIX™(1- X)® + C{x*(1- x)" + CIx™*(1-x)®
Bac cua x trong 3 s6 hang dau nhé hon 8, bac clia x trong

4s0 hang cudi lén hon 8.

Vay x® chi co trong cac s6 hang th( 4, thr 5 v&i hé s6
twong tng la: C3.CZ,C/C; .

Suyra: a; =168+ 70 =238.

Cau 31: Trong mét mén hoc, thay gido c6 30 cau hoi khac
nhau gdm 5 cau hoi kho, 10 cau héi trung binh, 15 cau hoéi
de. Ttr 30 cau héi do cd thé lap duoc bao nhiéu dé kiém
tra, moi dé gébm 5 cau héi khac nhau, sao cho trong moi dé
nhét thi€t phai c6 da 3 loai cau hdi ( kho, trung binh, dé ) va
s0 cau hoi dé khong it hon 2? .

Giai:Moi dé kiém tra phai c6 s6 cau dé la 2 ho&c 3 nén co
cac trvong hop sau:

*Pé c6 2 cau dé, 2 cau trung binh, 1 cau khd, thi sé cach
chon la: C;.C%.Cl = 23625

*P@ ¢6 2 cau dé, 1 cau trung binh, 2 cau kho, thi s6 cach
chon la: C7;.C},.CZ =10500

*Pa c6 3 cau dé, 1 cau trung binh, 1 cau kho, thi s6 cach
chon la: C3.CL Ct = 22750

Vi thé cach chon trén ddl mot khac nhau nén s6 dé kiém
tra co thé lap duoc la: 23625 + 10500 + 22750 = 56875.
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Cau 32: Tim céac s6 hang khong chra x trong khai trién nhi | Giai: Tlr gia thiét suy ra:
! Cy  +Ci  +C2  +..+C) =27 1

thire Niuton cda (3/;+4i) vGi x > 0. : 1k : lzmli ! e @

#x Vi Ck ., =C2"% wk,0 <k <2n+1 nén:
Gidi:Ta c6:

«( 1 k 7 7=k _k 7 28-7k C20n+1 + C;n+1 + C22n+1 -+ anJrl (anJrl + C;n+l to.t CZZ:I:

[“*) -y () () - et - pencs :

) & T khai trién nhij thire Niuton cla (1+2)°"" suy ra:

S6 hang khéng chira x la s6 hang twong rng véi k

281_7k =0 k=4

(k €Z,0<k <7) thoa man:

S6 hang khéng chitra x can tim la: C; =35
Cau 33: Tim s6 nguyén dwong n sao cho:

Cl.,—2.2C2  +3.2C3  —4.2C)  +...+(2x +1).2°"C2! = 2005

(C¥ 1a 6 t6 hop chap k clia n phan ti).

Gidi:Ta co6:

L+ X" =C,, +Ch, X +C2 X +C2  x* +...+CIx™*  (vxeR) L&
y dao ham hai vé ta cé:

(@x +(L+x)*" =C;,,, +2C2 , X +3C5 x> +...+(2n+1)CZ . x*" (VX eR)
Thay x = - 2, ta c0:

Cj. —2.2C2,  +3.2°C3, —4.2°Cy  +...+(2n+1).2""CE T =2n +1

Theo gia thiét ta c6: 2n +1=2005 = n =1002

Cau 34: Mot doi thanh nién tinh nguyén cé 15 nguoi, gém
12 nam va 3 ni¥. HGi c6 bao nhiéu cach phan ddi thanh
nién tinh nguyén dé vé gitp d& 3 tinh mién ndi sao cho moi
tinh c6 4 nam va 1 n¢?

Giai:

Co6 CI.C;, cach phan cong cac thanh nién tinh nguyén vé
tinh thir nhat. V&i mdi cach phan céng thanh nién tinh
nguyén vé tinh thtr nhét thi c6 C,C, cach phan cong cac
thanh nién tinh nguyén vé tinh thir hai. V&i méi cach phan
cong thanh nién tinh nguyén vé tinh th& nhat va tinh thi
hai thi c6 C,C; cach phan cdng cac thanh nién tinh nguyén
veé tinh thir 3.

S6 cach phan cong thanh nién tinh nguyén vé 3 tinh theo

yéu cau bai toan la: C}.C;,.C..C;.C/C; =207900
3
Céau 35: Tinh gia tri clia biéu thirc: M = M . Biét
(n+1)!

+C?

n+4

+2C2 . =149 (nla sd nguyén

duong, An la chinh hop tap k ctia n phan t&r va C 1a s6 t6

hop chap k ctia n phan ti).

Gidi: Diéu kién: n>3. Ta co:

C2,+2C2,+2C? , +C2 , =149
(n+1! 2(n+2)! L2 (n+3)! N

21(n-1)! 2in! 21(n +1)!

n=5

n=-9

Vi n nguyén duwong nén n = 5.

,+2C?

n+2

rang C2,

(n+4)!
21(n+2)!

=149

<:>n2+4n—45:0<:{

6! 5!

A+3AL 133
6! 6 4
Cau 36: Tim hé s6 clia s6 hang chtra x*® trong khai trién

M =

. (1 s
nhi th&rc Niuton cta (—4+x7j , biét rang
X

Cy ., +C2  +..+C)  =2"+1(nlas6nguyén

2n+1

dwong, C¥ 14 s6 t6 hop chap k clia n phan tw).

22n+1

CZn+1

2n+1

+C?!

Cgrwl i1 T =1+ =

Tir (1), (2), (3) suy ra: 2°" = 2%° hay n = 10.
5 10
Ta co: (—+x j ZC (x )10 “(x7) = D Choxt
k=0
Hé s6 clia x*° 1a Cf, véik thod: 11k -40=26 < k=6
Vay hé s6 cta x*° la: C8 =210

(3)

Cau 37: Cho tap hop A gdm n phan tir (n > 4) . Biét rang
s0 tap hgp con gom 4 phan t& gap 20 lan sé tap con gom 2
phan tir clia A. Tim k € {1,2;3...n} sao cho s6 tap con gom
k phan tlr cia A la Ién nhét.

Gidi: S6 tap con k phan ti cta tap hop A bang C¥ . Tir gia
thiét suy ra:

C!=20C’ < n°-5n-234=0<n=18 (vin>4).
k+1

Do Cl—ﬁ—18_|(>14:>k<9 nén
Cp, k+1

C,, <C2Z < >Ci >...>Cj?

Vay sob tap con gdom k phan t&r cia A 1a I6n nhat < k = 9.
Cau 38: Boi thanh nién xung kich cia mot trueérng phd
théng c6 12 hoc sinh, gém 5 hoc sinh 1&p A, 4 hoc sinh 16p
B va 3 hoc sinh I6p C. Can chon 4 hoc sinh di lam nhiém
vu sao cho 4 hoc sinh nay thuéc khéng qua 2 trong 3 1&6p
trén. Hoi c6 bao nhiéu cach chon nhuw vay?

Gidi:S6 cach chon 4 hoc sinh trong 12 hoc sinh da cho la:
C), =495.

S6 cach chon 4 hoc sinh ma méi I16p c6 it nhatmot em
duwoec tinh nhw sau: )

- Lé&p A ¢6 2 hoc sinh, 16p B, C méi I&p cé 1 hoc sinh. S6
cach chon la: C2.C;.C; =120

- Lép B ¢6 2 hoc sinh, 16p A, C mbi lép c6 1 hoc sinh. S6
cach chon la: C;.CZ.C: =90

- L&p C ¢6 2 hoc sinh, Iép A, B mbi Iép co6 1 hoc sinh. S
cach chon la: C..C;.C2 =60

S8 cach chon 4 hoc sinh ma mdi 16p ¢ it nhat 1 hoc sinh
la: 120 + 90 + 60 = 270.

Vay s6 cach chon phai tim la: 495 — 270 = 225.

Cau 39: Chirng minh bat dang thirc sau:

9 9
.<Cp=Cp

n-1
TNy +1—C1——CZ+ Cl+.. +(1) c’
2 3 4 n 2 3 n
Gidi: Xét tich phan:

j%dx = Jl'(Ci —CiX +...+(-D)"*'Clx" )dx
0 0

L

—ci-2ci4 c

(2)

Mat khac, dat x =1 —t, ta c6:

Jl-l—(lx—x)”dx Jl t”( Bt = -

0

ltn

5

0

~Lt
1

:j(1+t+t2 + +t“’1)dt :1+%+%+....+—

0
Tw (1) va (2) ta cé diéu phai chirng minh.
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Cau 40: Rt gon téng:

1 1 1 1
S= chg - §C119 + chzg -

20

Lew_1c

21

19
19

Giai:Theo nhi thirc Niuton thi:
X(1-x)*° = x(Clo9 —Clx +CAx* —...+C/2x*® —Cllggxlg)

—CoxX —CLX? +C2x° ...+ CEx CEx2

+CE, L,Cl9 x#
20 21
1
%Cg *2*10113 =S

1 2 3 4
X X X

= | x(1-x)“dx :(C"g.——clg.—+czg.——
_O[ 1! 2 1! 3 1! 4

- 1(-:119 + lclze -

1
=50 30y

2

Dodb6 S =—.
420

1
Cau 41: Tinh tich phan: | = jx(l— x*)'dx  (neN"). T do
0

_ n

cmr: 1C,?—EC§+1C§—1CE+ + (=) "= 1

2 4 6 8 2(n+1) 2(n+1)
Giai:

1 _ w20+l
Ta Cé, |:_£J.(1_X2) d(l—Xz):_i(l X ) é: 1
2y 2 n+1 2(n+1)

Mat khac:

3 CH (=) X

:Hx."

n v 2k+2 k

;C"( 2k + 2| kz
T d6 ta cé diéu phai chirng minh.
Cau 42: Cho 6 chirs6 1, 2, 3, 4, 5, 6. H6i cd bao nhiéu
cach viét so:
1) C6 6 chir sb.
2) C6 6 chir s6 d6i mot khac nhau.
3) C6 4 chir so.
4) C6 4 chir s6 d6i moét khac nhau.
5) Chia hét cho 5 va ¢6 3 chir s6 khac nhau.
6) C6 6 chir sd khac nhau va la so 1é.
7) C6 4 chir s6 khac nhau va I&n hon 3000.
8) Co6 3 chir s6 khac khong Ién hon 243.
9) C6 3 chir s6 khac nhau nhé hon 243.
Giai:
1) DE viét mot s6 co 6 chir s6 tir cAc s6 da cho, ta cd 6
cach chon s8 hang tram nghin, tvong tw véi cac s6 & moi
hang con lai d&u c6 6 cach chon. Theo quy tic nhan ta lap
duoc: 6° = 46656 s6 thod man digu kién dé bai.
2) Do yéu cau 6 chi¥ s6 d6i mot khac nhau nén cé 6 cach
chon s6 hang tram nghin, 5 cach chon s6 hang van, 4 cach
chon s6 hang nghin, ...., 1 cach chon sd hang don vi.
Vaycotdt cd6 x5x4 x3x2x1=720 (sb)thod man dé
bai.
3) Lap luan twong ty cau 1 ta lap duoc: 6° = 1296 s6 thoa
man dé bai.
4) Lap luan twong tw cau 2, cé 6 cach chon s6 hang nghin,
5 cach chon sd hang tram, 4 cach chon sb hang chuc, 3
cach chon s6 hang don vi.
Vay cé tat cd: 6 x 5 x 4 x 3 = 360 ( s6) thod man dé bai.
5) Goi abc la s6 thod man dé bai, sd doé chia hét cho 5
nén chi cé mot cach chon ¢ = 5, s6 a, b c6 thé dwoc coi la
mot chinh hop chap 2 clia 5 s6 con lai sau khi da chon s6
c. Vay co tat ca 1.A? = 20 s0.
6) Do sb dwoc thanh 1ap la mét so 1é nén s6 hang don vi
phaila: 1, 3, 5. vay ¢6 3 cach chon. Cac s6 con lai duoc
coi nhu mot hodn vi ndm phan tir. Vay c6 tat ca:
3P, =3.5!=360 (s6).

:| .[|:ZC ( 1) X2k+l:|
C,
2k +1)

7) Goi s8 ¢6 4 chit s6 khac nhau la: abcd

Do s6 d6 Ién hon 3000 nén a >3 hay a e {3;4;5,6} . Vay

¢6 4 cach chon a, 3 s6 con lai dwgc coi nhw mot chinh hop

chap 3 cla 5 phan t&r. Suy ra cac s6 thod man dé bai la:

4.A53 =240 ( s0).

8) Goi s6 c6 3 chit s6 khac nhau laabc . do s d6 khong

nhé hon 243 ( hay abc > 243)nén a>2.Vay
€{2,3,4,56} .

+Véia=2dé 2bc >243=b>4=be{4,56)

Néu b = 4, 1ap luan twong tw, can ¢ = 4,c >3 dodé c6 3

cach chon c. Vay s6 c6 dang 24c 1a: 1 x 3 = 3 (s6).

Néu b = 5, 6 thi ¢ c6 thé chon bat ki trong 4 sd con lai. vay
sO cac sb c6 dang 25c¢ hodc 26¢ la:

1x2x4=8(s0).

+Véia=3;4,5;6tacothé chon b, cla 2 s6 bat ki trong 5
s0 con lai sau khi chon a. Tat ca cac dang nay la:

4.A2 =80 (s6)

Vay tlr 6 s da cho, ta cé thé lap dwoc 3+ 8 + 80 =91 (
s0)cé 3 chit s6 khac nhau khéng nhé hon 243..

9) Taco: abc <243 (*)

T 6 s6 da cho, thanh Iap duwoc A’ =120 ( s6) cd 3 chir
s0 khac nhau. Trong dé sb cac sé khdng nhé hon 243 la
91 s6. Vay sb cac s6 thod man (*) la: 120 — 91 = 29 ( s0).
Céau 43: Mot Ip 12 ¢6 15 hoc sinh nir va 25 hoc sinh nam.
Hoi c6 bao nhiéu cach chon ra nhitng t6 c6 5 nguoi:

1) Nam, ni tuy y, khéng phan biét nhiém vu.

2) C6 3 nam, khong phan biét nhiém vu.

3) C6 it nhat 2 ni¥, khong phan biét nhiém vu.

4) T6 trrrdng la nik, s6 con lai khéng phan biét nhiém vu.
5) T6 trwdng la nam va co it nhat 2 nam ni.

6) 1 t6 trudng, 1 t6 pho va 3 t6 vién.

7) M6i nguoi sé& phu trach mot trong 5 déi thi€u nién cu thé
cla phuong.

1) S6 hoc sinh trong I&p la: 15 + 25 = 40 ( hoc sinh)

Do d6 s6 cach chon 1 t6 5 ngudi theo yéu cau dé bai la:
C;, = 658008 ( Cach)

2) D& chon mot t6 ¢6 5 ngwdi: Gom 3 nam: ¢d C3, = 2300
=150 ( cach chon).

Theo quy tAc nhan, s6 cach chon t6 la: C3,.C; =241500 (
cach).

3) Cach 1: S6 hoc sinh ni trong t6 c6 thé la: 2, 3, 4 hodc
5.

Sé cach chon mét t6 gém 2 nik, 3 nam la:

CZ.C3, =241500

S6 cach chon mot té gém 3 ni¥, 2 nam la:

C%.C2 =136500

S6 cach chon mét t6 gém 4 ni¥, 1 nam la: C;, .C}, = 34125

( Céach chon). 2 ni: c6 C’

S6 cach chon mot t6 gom 5 nir la: C;, = 3003

Cach 2: Tinh s6 t6 c6 1 ni¥ va so t6 khong co nir la:
CS. +15C% . S6 t6 phai tim 1a: C2, - (CS, +15C%

4) Dé t6 trudng la ntk, cé CJ, = 15 cach chon.

B6n t6 vién dwgc chon trong 39 hoc sinh con lai, cé:
C;‘g = 82251 cach chon. Vay sd cach chon t6 la:
C,,.Cs, =1233765 ( cach chon).

5) D€ t6 trudng 1a nam, c6 C,
BOn nguwoi con lai trong t6 gom:

=25 cach chon.
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+2 nam, 2 n: C2,.C% =28980 ( cach chon)

+3nam, 1 ni: C5,.C;, =30360 ( cach chon)

+ 4 nam: C;, =10626 ( cach chon).
T6ng s6 cach chon la:

25.(28980 + 30360 +10626) =1749150

6) Mot t0 triedng va mot té phdé cé thé coi la mét chinh hop
chap 2 cla 40 hoc sinh trong l&p:

A’ =1560 ( cach chon)

Ba t0 vién la m6t t6 hop chap 3 clia 38 hoc sinh con lai (
sau khi da chon to trwdng va té pho ) :

CZ, =8436 (cach chon)
Vay s6 cach chon td la: A% CZ =13160160

7) Do mdi ngu i sé phu trach mot ddi thi€u nién khac nhau
nén cé thé mai to la mét chinh hop chap 5 cda 40 hoc sinh.
Vay sb cach chon t6 la: A, = 78960960

Cau 44: Tir 5 chir s6 0, 1, 2, 3, 4 co thé viét dwoc bao
nhiéu s6?

1) C6 5 chir s6 khac nhau.

2) C6 5 chir s6.

3) C6 3 chir s khac nhau.
4) C6 3 chi? s6 khac nhau va la so |8.

5) C6 3 chir s6 khac nhau va nhat thiét cé mat chir s6 2.
Giai:

1) Goi s6 ¢6 5 chir s6 khac nhau la: abcde .vi a#0 nén
c0 4 cach chon. Bo s6 bcde cé thé coi la mot hoan vi ctia
4 s6 con lai sau khi d& chon s6 a, vay c6 P, = 4! =24 ( S6)
S6 cach thanh 1ap s6 ¢6 5 chir s6 khac nhau la: 4 x 24 = 96
( céch)

2) BE thanh lap mét s6 ¢c6 5 chi s6, ta chon lan lwot tirng
hang, a # 0 nén c6 4 cach chon a; 5 cach chon b; 5 cach
chon c; 5 cach chon d; 5 cach chon e. Vay s6 cac s6 c6 5
chir s6 thanh lap tr 5 chir s6 da cho la:

4.5* = 2500 ( s6).

3) Goi s6 c6 3 chi¥ s6 khac nhau la: abc. Vi a =0 nén co
4 cach chon. B0 sO bc c6 thé coi la mot chinh hgp chap 2
clia 4 phan t, s6 cac chinh hop la: A? =12
Vay cac s6 thod man dé bai: 4 x 12 = 48 ( s6)
4) Goi sb c6 3 chit s6 khac nhau la abc, dé s6 d6lasé lé
thi ¢ e {13}, vay c6 2 cach chon c. Con lai 4 s6

(gbm ca s6 0) dé chon ava b; do a =0 nén cé 3 cach
chon so a, tr d6 con 3 cach chon b.
Vay sb cac so 1é c6 3 chit sd khacnhaula: 2x3x3 =18
(s06).

5) Goi s6 phai tim la abc, trong d6 nhat thi€t c6 mot vi tri la
sO 2:

+ S0 2 & vi tri clla a; cac sb b, ¢ chon trong 4 sb con lai nén
[a mot chinh hop chap 2 clia 4 s6 nén c6 Af =12 s0 loai
nay.

+ S0 2 & vi tri clia sO b; khi do c6 3 cach chon a; 3 cach
chon c nén c6 3 x 3 =9 s6 loai nay.

+ S0 2 & vj tri clia c; twong tw, ta dwoc 9 sO.
Vay cb tat ca: 12 + 9 + 9 = 30 s6 thod méan dé bai.

Cau 45: 1) Tinh hé s6 ciia sé hang chira x° trong khai trién
cia: P(x)=(2x +1)° - (Bx +1* + (x +12)’

n
2) Khai trién cta (x —lj c6 tong cac hé sb clia 3 s6 hang
X

dau la 28. tim s6 hang thr 5 cla khai trién do.

3) Tim s6 hang khong chira x trong khai trién cla

10

(>3]

X
4) Xét khai trién cta (x* + xy)*®
a) Tim hai hang t& chinh gitra.
b) Tinh hé s6 cha hang tir chira x*'y*
Giai:
1) S6 hang chtra x® trong khai trién ctia (2x +1)3 la 8x°
S6 hang chira x® trong khai trién clia (3x +1)4 la:
C;(3x)° =108x°

S6 hang chtra x® trong khai trién clia (x +1)7 la:

Cix® =35%°
Vay hé s6 cia x° trong da thirc P(x) la: 8 — 108 + 35 = - 65
n k
2) Ta co: (x —lj = Zn:(—l)kc:x”k.(ij = Zn:(—l)kcﬁx”’z“ .
X k=0 X k=0
Theo gia thiétta co: C° —C! +C? =38.
biéu kién:

=28 n*-3n-54=0

neN (nZZ)Q@

Phuwong trinh ¢6 nghiém n = 9 thod man diéu kién.

Khi d6 s6 hang th( 5 clia khai trién 1a: (-1)*Cgx>* =126x
3) Taco:

1 10 n . 1 k n . .
(Zx ——) =Y (- C(2x)*° k.[—) =) (D2 X
X k=0 X k=0

Do d6 sb6 hang khdéng chira x twong rng v&i
10-2k=0< k=5

Vay s6 hang can tim la: (-1)2°.C;, = -8064

4) Khai trién cta (x3 + Xy )15 gom 16 hang t:

S6 hang téng quat cua khai trién la:

Crs (x*)° . (xy)* = Cpgx ™y

a) Hai hang tr chinh gitra trong khai trién la sé hang tht 8
va thi 9 trong day:

C175X4572.7y7 _ 6435.X31.y7;C185X45—2.8y8 _ 6435.x29.y8

b) Hang tlr chita x*y*? twong (rng voi k = 12. Vay hé s
clia hang t&r do la: C;? = 455
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