TO HOP XAC SUAT
BAI GIANG QUY TAC PEM — HOAN VI - CHINH HQP — TO HQP
Muc tiéu

% Kién thire

+ Ném vimg quy tic cong, quy tic nhan.

+ Hiéuva phan bi¢t dugc cac khai niém: Hoan vi, chinh hop, to hop.
s Kining

+  Van dung duogc quy tic cong va nhan cho cac bai toan dém.

+  Giai duoc cac dang toan dém lién quan dén t6 hop, chinh hop.

+  Giai duoc phuong trinh lién quan dén cong thirc t6 hop, chinh hop.
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I. Li THUYET TRONG TAM
1. Céc quy tic dém
a) Quy tic cdng
Pinh nghia

Mot cong viée nao do co thé duoc thuc hién theo mot
trong hai phuong an A hodc B. Néu phuong an 4 c6 m
cach thuc hién, phuong an B c6 n cach thyc hién va

khong tring v6i bat ki cach nao trong phuong an A thi

cong viéc d6 ¢c6 m+n cach thyuc hién.
Cong thirc
Néu 4, B 1a cac tap hop khong giao nhau thi

n(AuB)=n(A)+n(B).

b) Quy tic nhan
Pinh nghia

Mot cong viéc nao do co thé bao gom hai cong doan 4 va
B . Neéu cong doan 4 c6 m cach thuc hién va img vdi moi

cach d6 c6 n cach thuc hién cong doan B thi cong viéc do

c¢6 m.n cach thuc hién.
Cong thire
Néu A4, B 1a cac tap hitu han phan tir thi
n(AxB) = n(A).n(B).
2. Hoan vi

Pinh nghia

Mot tap hop gdm n phén tir (n>1).M&i céch sip xép n

ph?m tir theo mdt tht tuw dugc goi 1a mot hoan vi ciia n

phan tu.

S6 hoan vi cia n phan tir 1a: P, =n!=1.23..n.

Hoan vi lap

Cho k phan tir khac nhau a,,a,,...,a,. Mdi cich sap xép
n phan tir trong d6 gdm n, phan tr a,;n, phan tir a,;...;n,
phén tir a, (n,n,,...n, =n) theo mot thir ty dwoc goi 1a

mot hoan vi 1ap cap n kiéu (n,,n,,...,n, ) cia k phan tu.

Mo rong: Mot cong viéc dwoc hoan thanh
boi  mot trong k  phuong  dn
A, A, A,,..., A,. Néu phicong dn A4, c6 m,
cach thuc hién, phuong an A, c6 m, cdach
thuc hién,...phwong dn A, cé m, cdach thuc
hién va cac cdch thuc hién cua cdac phuong
dn trén khong trung nhau thi cong viéc do

c6 m, +m, +m, +...+m, cdach thuc hién.

Cho cac tdp A, 4,,..., A, doi mot roi nhau.
Khi do:
|4 04, U U4 =|4]+]|4,|+.+

An

Mo rong: Mot cong viéc dwoc hoan thanh
boi khanh dong A, A, A,,..., A lién tiép.
Néu hanh dong A, co m cach thuc hién,
hanh dong A, co6 m, cdch thyc hién,...,
hanh dong A, c6 m, cach thuc hién thi
cong viéc do co m,.m,m,..m, cdch hoan
thanh.
Cho cdc tdp A, A,,..., A, hitu han phan tir.
Khi do:

|4, % 4, x..x A,|=| 4| 4]

An

Quy woc: 0!=1.
n!=(n—1)!n.

%i:(p+1).(p+2)...n

(voin,peN,n>p).

=(n-p+1).(n-p+2)..n

(n-p)!
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S6 hoan vi lap cap n kiéu (n,n,,...,n, )ca k phan tir 1a: (V61 n,peN,n> p).

!
P (nl,nz,...,nk)zL.

! n!nyl..n,!
Hoan vi vong quanh

Cho tdp A gdbm n phan tir. Mdi cach sip xép n phin tir
cua tdp A thanh mét day kin dugc goi 1a mdt hoan vi vong
quanh cta n phén tur.
S6 hoan vi vong quanh cua n phan tir 1a:

0, =(n-1).
3. Chinh hep

Dinh nghia
Cho tap hop 4 gdm n phan tir. Mdi cach sép xép k phan
tir cua A(1<k <n) theo mot thir ty duge goi 1a mot chinh

hop chap & ciia n phan tir coa tap A.

S6 chinh hop chap & cia n ph?m tu: Cong thirc niy ding cho trwong hop
' — a —
Af=n(n—1)(n—z)...(n—k+1)=( ”'k),. k=0hoge k=n.
s Khi k=n thi 4" =P =n!.
Chinh hop lip

Cho tdp 4 gbdbm n phan tir. Mot ddy gdm & phan tir cua
A, trong d6 mdi phan tir ¢6 thé dwgc lap lai nhiéu lan,
duoc sép xép theo mot tht tu nhit dinh duoc goi la mot
chinh hop l3p chdp k cua n phén tir cia tip A.
Sé chinh hop lap chap & ciia # phin tir: 4" = n*.
4. To hop
Dinh nghia
Cho tap A4 gdm n phan tor. MSi tdp con gdm Quy wéc: C° =1

k(1< k<n)phn tir cia 4 dugc goi 1a mot td hop chdp & phan biét chinh hop v t6 hop

ctia n phan tir. Chinh hop va to hop lién hé nhau boi cong
S6 t6 hop chap k cua n phan tir: thire:
oAt Ay =k!Cy
"kl k(n=k)! + Chinh hop: ¢6 th tu.
Tinh chit + Tb hop: khong co thu tu.
C,? =C' =], C,’f = C,’f’k; + Nhiing bai toan ma Kkét qua phu thudc vao

vi tri cac phan tir ta ding chinh hop. Nguoc
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Ch=CHl1CF L 2y lai, 14 0 hop.
i " " Céch 14y k phdn tr tr tp n phan tir
kcrllf — ncfill; y p p p

(k=1)kC =(n-1)nC". ﬁcﬁ :ﬁcﬂ; (k<)
+ Khong thtr tu, khong hoan lai: C*.
Té hop lip + C6 thu tu, khong hoan lai: AF.
Cho tap A={a;;a,;..;a,} va s6 ty nhién k bat ki. MOt 6  + Co thir tw, ¢6 hoan lai: A_f
hop l3p chap & cta n phan tir 1a mot tap hop gdbm & phan

tir, trong d6 mdi phan tir 1 mot trong n phan tir ciia 4.

S6 t hop lap chap k cta n phanti: Cf =C*,  =C"!
SO PO HE THONG HOA

QUY TAC CONG

Cong viéc A

A 4 A 4 A 4
( Phuongan 4, ) ( Phuongan 4, ) ( Phuongan 4, )

m, +m, +...+m, cach
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QUY TAC NHAN

Cong viéc A

A 4

A 4
( Hanhdong 4 ) ( Hanhddng 4, )

A 4 A 4

m., cach

II. CAC DANG BAI TAP
Dang 1: Quy tic dém
+ Phwong phap giai
DPé dém s cach lua chon thuc hién mot cong viéc

A bang quy tic cong, ta thuc hién cac budc:

Bwoc 1: Phan tich xem c6 bao nhiéu phuong an
riéng biét dé thuc hién cong viéc 4 (c6 nghia cong
viéc A c6 thé hoan thanh biang mét trong cac
phuong an A; A4,;...; 4,

Budc 2: Dém sb cach chon x,;x,;..;x, trong cac
phuong an A4;4,;...; 4,

Buwéc 3: Dung quy tic cong, ta tinh dugc sb cach
Iwra chon dé thuc hién cong viée 4 1a

X=X +X,+..X,.

Pé dém sb cach lwa chon dé thyuc hién cong viéc 4

bang quy tic nhan, ta thuc hién cac budc:

Vi du 1. M6t truong THPT ctit mét hoc sinh di du
trai hé toan qudc. Nha truong quyét dinh chon mot
hoc sinh tién tién 16p 11A hodc 16p 12B. Biét rang
16p 11A ¢6 31 hoc sinh tién tién va 16p 12B ¢ 22
hoc sinh tién tién. Hoi nha truong co bao nhiéu
cach chon?

Huéng dén gidi

Nha truong cé thé chon hoc sinh tién tién cua 16p

11A hoic 16p 12B.

Chon mét hoc sinh tién tién 16p 11A c6 31 cach
chon. Chon mot hoc sinh tién tién lop 12B co6 22
cach chon.

Theo quy tac cong, s6 cach cir mot hoc sinh di du
trai hé la: 31422 =53 (cach).

Vi du 2. Mot bo hoa ¢o 5 bong hoa hdng tring, 6
bong hoa hong d6 va 7 bong hoa hong vang. Hoi co

méy cach chon liy ba bong hoa c6 du ca ba mau?
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Buwéc I: Phan tich xem c6 bao nhiéu cong doan lién | Hwéng dan gidi

tiép can phai tién hanh dé thyc hién cong viéc 4 (gia | Pé 1ay dugc ba bong hoa co dii ba mau thi ta s&
st 4 chi hoan thanh sau khi cac cong doan | 1dy mdi loai mot bong.

A Ay;...; A, hoan thanh). S6 cach lay bong hoa hong tring 1a 5 cach.

Buwée 2: Dém sb cach chon x= X, +x, +...x, trong S6 cach lay bong hoa hong do 1a 6 cach.
o S6 cach 1y bong hoa hong vang 13 7 cach.
cac cong doan A; A4,;...; 4, ) , .
Theo quy tac nhan ta c6 so cach 1ay ba bong co du

Bude 3: DU tic nhan ta tinh 6 cach 1
woc 3: Dung quy tac nhan ta tinh duoc so cach lya i ba mau 1 5.6.7 =210,

chon dé thuc hién cong viéc 41a x =x, +x, +...x,.

<+ Vidu miu
Vi du 1. M6t ngudi c6 4 cai quan khac nhau, 6 céi 40 khac nhau, 3 chiéc ca vat khac nhau.
a) Dé chon mot cai quﬁn hodic mdt cai 40 hodc mot cai ca vat thi sd cach chon 1a
A. 13. B. 72.
C.12. D. 30.
Huwong din gidi
S4 cach chon mot cai qu?m la 5 cach.
S4 cach chon mot cai 4o 13 6 cach.
S6 cach chon mot cai ca vat 1a 3 cach.
Theo quy tic cong ta co sd cach chon 1a: 4+6+3 =13 (cach).
Chon A.

b) SO cach chon mét bd gom mot quan, mot 40 va mdt ca vat la

A. 13. B. 72.
C. 12. D. 30.
Huéng dén gidi

S6 cach chon mot cai quz‘?ln l1a 4 cach.

S& cach chon mot cai 4o 1a 6 cach.

S& cach chon mot cai ca vat 1a 3 cach.

Theo quy tic nhan ta c¢6 s6 cach chon 1a: 4.6.3 =72 (cach).

Chon B.

Vi du 2. Trén gia sach co 10 quyén sach Vian khac nhau, 8 quyén sach Toan khac nhau va 6 quyén sach
Tiéng Anh khac nhau. Hoi c6 bao nhiéu cach chon hai quyén sach khac mén?

Huéng dén gidi

Theo quy tic nhan, ta co:

C6 10.8 =80 cach chon mdt quyén sach Vin va mot quyén sach Toan khac nhau.

10.6 =60 cach chon mot quyén sach Vin va mot quyén sach Tiéng Anh khac nhau.
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8.6 =48 cach chon mot quyén sach Toan va mét quyén sach Tiéng Anh khéc nhau.
Theo quy tic cong ta c6 sb cach chon hai quyén sach khac mén 1a
80+60+48 =188 (cach).
4 Bai tip tu luyén dang 1

Céu 1: Trén ban c6 8 cay but chi khac nhau, 6 cay but bi khac nhau va 10 cudn tap khic nhau. Mot hoc
sinh mudn chon mot d6 vat duy nhét hodc mot cay but chi hodc mdt cay but bi hoac mot cudn tap thi sb
cach chon khac nhau la

A. 480. B. 24. C. 48. D. 60.
Céu 2: An mu6n qua nha Binh dé cung Binh dén choi nha Cudng. Tir nha An dén nha Binh ¢ 4 con
duong di, tir nha Binh t6i nha Cudng c6 6 con duong di. Hoi An c6 bao nhiéu cach chon duong di dén
nha Cuong?

A. 6. B. 4. C. 10. D. 24.
Céu 3: Cac thanh phd A, B, C, D dugc ndi v6i nhau boi cac con dudng nhu hinh v&. Hoi ¢ bao nhiéu
cach di tir A dén D ma qua B va C chi mot 1an?

Q=S . S

A.9. B. 10. C. 18. D. 24.
Céu 4: C6 bao nhiéu cach cim 3 bong hoa vao 5 lo khac nhau (mdi lo cim khong qua mot mot bong)?
A. 60. B. 10. C. 15. D. 720.

Cau 5: Mot cude thi ¢ 15 ngudi tham du, gia thiét rang khong ¢6 hai nguoi nao c¢6 diém bang nhau. Néu
két qua cua cudc thi 1a vi€c chon ra cac giai nhat, nhi, ba thi c6 bao nhiéu két qua co6 thé?
A. 2730. B. 2703. C. 2073. D. 2370.

Dang 2: Cac bai toan hoan vi, chinh hop to hop

+ Phwong phap giai
Hosn vi: Mot tp hop gom n phén tir (n>1). Mdi cach sdp xép n phan tir theo mot thir tyr duge goi la
mot hoan vi cia » phﬁn 1.
Chinh hep: Cho tap hop 4 gdbm n phén tir. Mdi cach sép xép k phén tir ctia thp A(1<k <n) theo mot
thtr tw dugc goi 1a mét chinh hgp chap k£ ctua » phﬁn trcuatip 4.
T6 hop: Cho tip 4 gdbm n phan tir. M&i tap con gdm k(1 <k < n) phan tir cua tip 4 duoc goi la mot to
hop chap & ciia n phan ti.

4 Vidu miu
Vi du 1. Tir cac s6 tu nhién 1,2,3,4 c6 thé lap dugc bao nhiéu s ty nhién c6 4 chir sb khac nhau?
Huwong din gidi
M&di cach Sép xép tht tw bdn chit s6 1,2,3,4 ta duge mot s tu nhién theo yéu cAu dé bai.

Do d6 s6 cac sb tu nhién c6 bon chir s6 khac nhau duogc 1ap tir cac chir sb 1, 2,3,4 1a: 4!=24.
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Vi du 2. C6 bao nhiéu cach xép 7 hoc sinh trong d6 c6 An va Binh vao mot hang ghé dai gdm 7 ghé sao
cho An va Binh ngdi & hai ghé dau?
Huéng dén gidgi
An va Binh chi ngdi dau va ngdi cudi, hoan ddi cho nhau nén c6 2! cich xép.
Xép vi tri cho cac ban con lai, ta ¢ 5! cach xép.
Viy ta co 21.5!= 240 cach xép.
Vi du 3. C6 6 hoc sinh va 2 thiy giao dwoc xép thanh hang ngang. Hoi c6 bao nhiéu cach xép sao cho hai
thy giao khong dimg canh nhau?
Huéng déin gidi
C6 8! cach xép 8 ngudi.
C6 2! cach xép hai gido vién ding canh nhau.
Khi d6 c6 2!.7! cach xép 8 ngudi sao cho hai gido vién ding canh nhau.
Ma hai gido vién khong dimg canh nhau nén sb cach xép la 8!—21.7!= 30240 cach xép.
Vi du 4. C6 bao nhiéu s6 tu nhién gém 5 chit s6 khac nhau duoc 18p tir cac chir $6 1,2,...,9?
A. 15120. B. 9°. C. 5. D. 126.
Huéng dén gidi
S4 céac b tu nhién ¢ 5 chir sé khac nhau duoc 18p tr cac chir $6 1,2,...,9 12 sb cach sép Xép tha tu 5 chir
s6 khac nhau tir 9 chit s da cho.

Do d6 sb cac s6 thoa man la: 4 =15120.

Chon A.

Vi du 5. C6 bao nhiéu cach xép 8 hoc sinh ngdi xung quanh mot ban tron ¢c6  Hodn vi vong quanh: Cho
8 ghé? tip A gom n phan ti.
Huéng dén gidi Mot cdch sap xép n phan

Xép 8 hoc sinh theo hinh tron nén ta phai ¢ dinh vi tri mot ban, sau d6 xép  #r ciia tdp A thinh mot

vi tri cho 7 ban con lai ¢c6 7! cach. day kin dwoc goi la mot

Viay c6 7!=5040 cach. hoan vi vong quanh cua n
phan tr. S6 cac hodn vi
vong quanh cia n phan
tr la

0, =(n-1).

Vi du 6. Trong mot tii dung 10 vién bi do, 20 vién bi xanh, 15 vién bi vang.
Céc vién bi khac nhau ¢ cung kich ¢d. Tinh s6 cach iy ra 5 vién bi va sap
xép chiing vao 5 6 sao cho 5 6 bi d6 c6 it nhat mot vién bi do.

Huwong din gidi
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S6 cach chon ra 5 vién bi bat ki 1a CJ; cach.

SO céach chon ra 5 vién bi trong d6 khong c6 vién bi d6 nao 1a C;; cach.

S6 cach chon ra 5 vién bi trong d6 c6 it nhat mdt vién bi do 1a
5 5 r

C,s — C;; cach.

SO cach xép S vién bivao 56 1a 5!.

Theo quy tic nhan ta c6 51.(C}s - C3; ) =107655240 (céch).

Vi du 7. Mot thay gido c6 10 cudn sach khac nhau trong d6 c6 4 cudn sach
Toan, 3 cubn sach Li, 3 cudn sach Hoa. Thay mudn ldy ra 5 cudn va ting
cho 5 em hoc sinh A4,B,C,D,E mdi em mdt cudn. Hoi théy giao co bao

nhiéu cach tang cho cac em hoc sinh sao cho s6 sach con lai c6 du ca ba

loai?

Huéng dén gidi

Truwong hop 1: Tang hét 4 cudn sach Toan.

S6 cach chon 4 cudn sach Toan 1a 1 cach.

S6 cach chon 1 cudn trong 6 cudn con lai 1a 6 cach.

Vay c6 6 cach chon sach.

S6 cach ting 5 cudn sich d6 cho 5 em hoc sinh 13 4 =120 céch.

Vay c6 6.120 =720 cach.

Trwong hop 2: Tang hét 3 cubn sach Li.

S6 cach chon 3 cudn sach Li1a 1 cach.

S6 cach chon 2 cudn trong 7 cudn con lai 1a C72 cach.

Vay c6 21 cach chon sach.

S4 cach tang 5 cudn sach d6 cho 5 em hoc sinh 1a AS5 =120 cach.

Vay c6 21.120 = 2520 cach.

Truwong hop 3: Tang hét 3 cudn sach Hoa: Twong ty truong hop 2 thi ¢6

2520 cach.

S6 cach chon 5 cudn bat ki trong 10 cudn va ting cho 5 em Ia

C3,. 4 =30240 cach.

Viy s0 cach chon sao cho sau khi tdng xong, moi loai sach trén déu con lai it

nhat mot cudn 1a 30240 — 720 — 2520 — 2520 = 24480 (cach).

Vi du 8. C6 bao nhiéu cach xép 5 nguoi vao 7 toa tau sao cho con trong

dang 3 toa?

Huéng dén gidi

Bwoc 1: Chon bi

Buwdc 2: Sap xép cac vién

bi.

Tim bai toan doi do la tim

so cach sao cho sau khi

tang sach xong co6 1 mon

hét sach.
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Ta thuc hién cac budc sau:

Chon 4 toa trong 7 toa dé sap xép ngudi, ta c6 C; céch chon.

Chon 1 toa va chon 2 ngudi cung 1én mét toa dé co C52 .Cj cach chon.
Xép 3 ngudi vao 3 toa con lai dd chon, co 3! cach chon.

Vay s6 cach xép thoéa man dau bai la: C;.C2.C;.3!=8400 (cach).

+ Bai tip tu luyén dang 2
Cau 1: Cho tdp A c6 n phan tir (n € N*), khang dinh nao sau day sai?
A.Sbhoan vi cia (n+1) phantirla P, =1.2.3...(n—2)(n—1)n.

(n—k)!

, N !
C. Sé t6 hop chap k cta n phdntirla C* =—" v6i k <n,keN.
k!(n—k)!

B. S6 chinh hop chép & cia n phan tir 1a A = véi k<nkeN.

D. Mbi hoan vi ctia # phan tir ciing chinh 1d mot chinh hop chap » ciia n phan tir. Vi vay P =4
Cau 2: Mot t6 gém ¢0 5 ban hoc sinh nam va 4 hoc sinh nit. C6 bao nhiéu cach chon 4 ban sao  cho
trong d6 Iudn cé ban nam va nit?

A. 120 (cach). B. 126 (cach). C. 6 (cach). D. 60 (cach).

Céu 3: Mot doi van nghé c¢6 20 nguodi gdm 10 nam va 10 nit, c6 bao nhiéu cach chon ra mot nhém 5
nguoi sao cho ¢o it nhat 2 nam va c¢6 it nhat 1 nit?

A. 12900 (cach). B. 450 (cach). C. 633600 (cach). D. 15494 (cach).

Cau 4: Co6 bao nhiéu cach xép 3 ban nam, 2 ban nit va 1 ¢6 gido ngéi vao mot ban tron ¢6 6 chd sao cho
c0 gido ngoi gitra 2 ban nit?

A. 2 (cach). B. 72 (cach). C. 12 (cach). D. 36 (cach).

Céu 5: Mot trudng cap 3 ¢ 8 gido vién toan gdbm 3 nit va 5 nam, gido vién vat 1y thi co 4 gido vién nam.
Co bao nhiéu cach chon ra mot doan thanh tra c6 3 ngudi trong d6 cé du hai mon todn ly va c6 du gido
vién nam va gido vién nir?

A. 90 (céch). B. 60 (cach). C. 12960 (cach). D. 120 (cach).

Cau 6: Mot hop chtra 10 qua cAu do duge danh s tix 1 téi 10 va 20 qua cAu xanh dugc danh sb tir 11 téi
30. Lay hai qua bat ki trong hop. C6 bao nhiéu céach lay dugc hai qua cau c6 s6 chan?

A. 210 (céch). B. 55 (céach). C. 50 (cach). D. 105 (cach).

Céu 7: Cho hai hop chita cic qua cau. Hop thir nhét chira 5 qua cau xanh, 3 quéa cau dé. Hop tht hai c6
chtra 7 qua cau xanh, 6 qua cau vang. Lay moi hop 2 qua cau. Co6 bao nhi€u cach lay duoc tong cong 4
qua ma c6 du 3 mau?

A. 981 (cach). B. 2184 (cach). C. 1944 (cach). D. 630 (cach).

Cau 8: C6 bao nhi€u cach chia 9 mén qua khéac nhau cho 3 ngudi sao cho mdt ngudi c6 2 mén qua, mot
nguoi 3 moén qua, mét nguoi cd 4 mon qua?

A. 381024 (céch). B. 30240 (cach).

C. 5040 (cach). D. 7560 (céch).
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Cau 9: C6 hai hoc sinh 16p 4, ba hoc sinh 16p B va bén hoc sinh 16p C xép thanh mot hang ngang sao cho
gitia hai hoc sinh 16p 4 khong c6 hoc sinh nao 16p B. Hoi ¢ bao nhi€u cach xép hang nhu vay?

A. 80640 (cach). B. 108864 (cach).

C. 145152 (cach). D. 217728 (céch).
Céu 10: M6t bd dé 6n tap mon Toan duoc chia thanh 3 loai d&, trung binh va khé. S6 cau d& 1a 10 céu, sb
cau trung binh 1a 15 cau va so cau kho 1a 5 cau. Thay gido chon 5 cau bat ki dé lam thanh mét @€ thi. Hoi
¢6 bao nhiéu cach chon?

A. C (cach chon). B. C;, (cach chon).
C. C;,.C.,.C; (c4ch chon). D. C;, +C/, + C: (cach chon).
Dang 3. Phuong trinh, bit phwong trinh chira cong thirc to hop
+ Phwong phap giai

Cht y cac cong thirc:

A =n(n-1)(n-2)..(n—k+1)=

(n—k)’

ch = Af _ n!
"k k! (n—k)!

Tinh chat: C? =C! =1, ck=cr*;, c=cl+ct; ch=1= ]’(‘ *l c

: o1
kCr=nCl;——Cf =——CF5(k—1)kCF = (n-1)nC.

k+1 n+l
4 Vidu miu

Vi du 1. C6 bao nhiéu sé ty nhién x thoa man 3A2 -4, +42=07

A. 0. B. 1. C.2. D. 6.
Huwong din gidi
Piéu kién: xe N,x>2.

. ! 2

A -4 =03 (2X) 420

’ (x=2)! (2x-2)!
& 3x(x-1)-2x(2x-1)+42=0 —x" —x+42=0

[x =7
& = x=06.

x=6
Viy x = 6 thoa man dé bai.
Chon D.
Vi du 2. Tinh tich P cua tit ca cac gia tri x thoa man
CL+Cy =20
A. P=4. B. P=12. C. P=-32. D. P=32.

Huwong din gidi
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Piéu kién: xeN,0<x<12.

14! 14! 14!
Ci+G =26 &

x!(14—x)! " (x+2)!(12—x)! - (x+1)!(13—x)!

Rut gon ¢4 hai vé dai lugng ; ta duoc:

x!(lZ—x).

1 1 2

(13—2)(13-x) (x+1)(x+2)  (x+1)(13-x)

c>(x+l)(x+2)+(14—x)(13—x)=2(14—x)(x+2)

5 x=4
Sx -12x+32=0< (théa man).
Viy tich cac gia tri cua x 1a 32.
Chon D.
Vidu 3. Tim xeN théa min C| +6C; +6C; =9x* —14x.
Huéng din gidi
Diéu kién: 3<xeN.
Tacd C.+6C; +6C =9x* —14x

x! x! x! )
6 6 —9x’—14
T TN o T T o T

& x+3x" =3x+x" =3x> +2x =9x" —14x
x=0
@x(x2—9x+14)=0c> x=2=>x=7 (do x=3).
x=17
Véy x =7 théa man dé bai.
Vi du 4. Tinh tich P cua tit ca cac gia tri nthéa man

P4} +71=6(4 +2P,).

A. P=12. B. P=5. C. P=10.
Huéng dén gidi
Diéu kién: neN,n>2.

P A} +72=6(4; +2P,) < (P,-6)(4; -12)=0

<, = (thoa man)
A -12=0 n=4

Vay P=3.4=12.

Chon A.

Vidy 5. Tim n théaman C.;, —C.,, =7(n+3).

n+4 n+3

Huéng dén gidgi
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A oA *
biéu kién: ne N .

(n+4)! (n+3)!

Ccry - :+3=7(n+3)<:>3!(n+1)!— T =7(n+3).
<:>(n+4)(n+3)(n+2)_(n+3)(n+2)(n+1):7(n+3).

3! 3!
& (n+4)(n+2)—(n+2)(n+1)=42
Sn’+6n+8-—n’-3n-2-42=0
< 3n-36=0< n=12(thda man).
Viy n=12
Vi du 6. C6 bao nhiéu s6 tu nhién » théa man 2C2,, +34> <30?
A. 1. B. 2. C.3. D. Vo sb.
Huong dén gidi
biéukién: ne N,n>2.
+1)! !
(D) s 50
2(n-1)1 " (n-2)!

<:>n(n+1)+3n(n—1)—30<0

2C?

n+l

+3A2 <30 2.

©4n2—2n—30<0<:>—§<n<3.

ManeN,n>2 nén n=2.

Chon A.
+ Bai tap tu luyén dang 3

. e L ox(x=1) 1 .
Cau 1: Cac gia tri cua x thdaman —————=—voi xe N la
(x+1)! 6

A. xe{L;3}. B. xe {23}, C. xef3}. D. xe{2}.
Cau 2: Néu 47 =n! thi n bang bao nhiéu?

A. 2. B. 3. C. {2;3). D. &.
CAu 3: Tim n théamin A'C'"' =48.

1+£+193

A. n=4. B. n=0. C.n= 5 D. &.
Cau 4: Tim s6 tu nhién » théa man 4> —C" =5.

A. n=3. B. n=5. C.n=4. D. n=6.
CAu 5: Tim k sao cho k théa man: Cf, +C};* =2CY"

A. k=4,k=8. B. £ =8.

C. k=4 D. Khong c6 gia tri nao cia k.

Ciu 6: Tap nghiém cua bat phuong trinh A +54<21x 1a
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A. S={3;4}. B. §={2;4}. C. §=1{2;3;4). D. S={4}.

CAu 7: C6 bao nhiéu gié tri ciia n théa man phuong trinh: 2P, +64> =12+ P, A2 ?

n--n

A. L. B. 2. C.3. D. 0.
Cau 8: Bit phuong trinh %Afx -4 < ECE +10 c6 tap nghiém la
x
A. S=[3;5]. B. §=[3;4]. C. §={3:4 D. S ={3;4}.
A A A a e oA . 4y, 143
Cau 9: Tim tap hop cac s6 am trong day sO x,;x,;...;x, Vo1 x, = "+ ———.
B, 45
A. H:{_—M;_—B}. B. H ={1;2}.
58
C. H={‘_63;‘_23}. D. He®.
4 8
CAu 10: Cho phuong trinh 4> +2C* =3C'7 =3x> + P, +159.
Gia s x = x, 1a nghiém cua phuong trinh trén thi
A. x, €(10;13). B. x, €(12;14).
C. x, €(10;12). D. x, €(14;16).

2.4/ +C =50

ta dugc nghiém (x;y) 1a
5.4" ~2C” =80

Cau 11: Gia hé phuong trinh {
A. (5;2). B. (3;4). C. (4;3). D. (2;5).
Cau 12: Gidi bat phuong trinh C}, - C’ —%Aj_z <0v6i neZ taduge
A. n€{6;7;8;,9;10;11}. B. ne{7;8,9;10;11;12}.
C. ne{4;5;6;7;8;9}. D. ne{5;6;7;8;9;10}.
Dang 4: Cac bai toan lién quan dén chon s6
+ Phuwong phap giai
eChuy cAu tao sb va cac ddu hiéu chia hét.
e Khi 1ap mot s ty nhién x = m tacan luu y: a, {0;1;2;...;9) va @, #0.
M&ét s6 ddu hiéu chia hét:
+) x chia hét cho 2 < a, 14 s6 chin. Khi giai bai toan tim s6 chan néu bai toan chira chit s 0 thi ta nén
chia hai truong hop: a, =0,a, #0.
+) x lasé1é < a, lasdle.
+) x chia hét cho 3 < a, +a, +...+a, chiahét cho 3.

+) x chia hét cho 4 < a, a, chia hét cho 4.
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+) x chia hét cho 5 < a, €{0,5}.

+) x chia hét cho 6 < x1a s6 chin va chia hét cho 3.

+) x chia hét cho 8 < a,_,a, ,a, chia hét cho 8.

+) x chia hétcho 9 < @, +a, +...+a, chiahét cho 9.

+) x chia hét cho 11 <> tong cac chir sd & hang 1é trir di tong cac chit s6 ¢ hang chin 1a mot sb chia hét

cho 11.

+) x chia hét cho 25 < Hai chir s6 tan cing 1a 00,25,50,75.

4+ Vidu miu

Vi du 1. Tt cac chit s6 0,1,2,3,4,5 co thé lap duoc bao nhiéu sb ty nhién c6 3 chit sé khac nhau va chia
hét cho 9?2

A. 16. B. 18. C. 20. D. 14.
Huéng dén gidi

Goi sb can tim ¢6 dang abc voi a,b,c e {0;1;2;3;4;5}.

Vi abc:9 nén tong céc chit s6 (a+b+c)9.

Khi d6 a,b,c €{(0;4;5),(2;3;4).(1;3;5)}.

Truong hop 1. V6i a,b,c € {0;4;5} . Do a #0 nén aco 2 cach chon.

Suy ra c6 2.2 =4 s thoa mén yéu cau.

Truong hop 2. Véi a,b,c € {2;3;4},06 31=6 sb thoa man yéu cau.

Truong hop 3. V6i a,b,c {1;3;5} , ¢6 31=6sd thoa man yéu cau.

Viay co thé lap duoc 16 s6 tu nhién thoa man bai toan.

Chon A.

Vi du 2. C6 bao nhiéu s6 chin ¢ 4 chir s6 d6i mot khac nhau va 16n hon 5000?
A. 1232, B. 1120. C. 1250. D. 1288.

Huwéng din gidi

Gia st s can tim c6 dang x = q,a,a,a,,a, # a;i, j =1,4.

L. a, €{5;6,7;8;9}
Vi x>5000va x la so chan nén
a, €{0;2;4;6;8}
Truong hop I: Néu a, = {5;7;9} thi a, ¢6 3 cach chon. Khi d6 a, c6 5 cach chon. Cac s6 con lai co Ag2
cach chon. Do d6 c6 3.5.4; =840s6 (1).

Truong hop 2: Néu a, {6;8} thi @, ¢6 2 cach chon va a, c6 4 cach chon. Cac s6 con lai 6 47 cach

chon.
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Tét ca c6 2.4.4; = 44856 (2).
Tir (1) va (2) tacod 840+448 =1288s0.
Chon D.
Vi du 3. Cho ba sb 1,2,3. C6 thé 1ap duoc bao nhiéu sb ty nhién c6 6 chir s sao cho 2 chit s6 gidng nhau
khong dimg ké nhau?
A.72. B. 66. C. 30. D. 32.
Huéng dén gidi
Goi s6 can tim 1a W.
Chon a c¢6 3 cach.
Chon b #a ¢6 2 cach.
Chon c# b ¢6 2 cach.
Chon d # ¢ ¢6 2 cach.
Chon e#d ¢o6 2 cach.
Chon f #e c6 2 cach.
Viy sb cach chon thoa man 13 3.2° =66 cach.
Chon B.
Vi du 4. C6 bao nhiéu s6 ¢6 5 chir sd tan cung 1a 1 va chia hét cho 72
A. 12855. B. 12856. C. 1285. D. 1286.
Huwéng din gidi

Goi sO can tim c6 dang: abcd].

Ta co abedl =10.abcd +1=3.abcd +7.abed +1.

Vi abcd] chia hét cho 7 nén 3.abcd +1 chia hét cho 7 hay
3.abed +1=Tk < abed = 2k+%,k e .
Ta c6 abed 13 s6 nguyén khi k =3/+1,/eN. Suyra abcd =71+2.

Do do 1000371+2S9999©¥S1S9997.

7

Suy ra c6 1286 gia tri cua /.

Viy ¢ 1286 s6 thoa mén bai toan.

Chon D.

Vi du 5. Cho tdp hop 4={1;2;3;4;...;2018} va cac sd a,b,c e A. Hoi ¢ bao nhiéu sd tu nhién c6 dang

abc saocho a<b<c vi a+b+c=2016?

A. 337681. B. 2027080. C. 2027090. D. 337690.
Huwéng din gidi
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Nhan xét 2016 =1+1+1+...+1gdm 2015 du +.

Chon 2 déu + trong 2015 déu + dé hinh thanh cac s a,b,ccé C2; cach.
Suy ra ¢ Cj,. cach chon 3 s6 co tong bang 2016 (tinh ca cc hoan vi).

Ta xét cac truong hop:

Truonghop 1 : a=b=c=672,¢6 1 sb.

Trudng hop 2: ¢6 2 trong 3 s6 bang nhau, chang han a =b # ¢ = 2a+c¢ = 2016.
Khi d6 ¢ chiando c= 2(1008—a).

Via>1lnén ¢<2014.Dodo ce {2;4; 6;...;2014} \{672}.

Viay c¢6 1006 cach chon c.

B0 {a;a;c} co 3 hoan vi.

Vay sb cach chon & truong hop 2 1a 1006.3 = 3018 cach.

a#b+#c

Vay ¢6 2, —1-3018 = 2026086 36 abc thoa man .
a+b+c=2016

M&i bo sb {a;b;c} duge 1ap co 3!= 6 cach hoan di vi tri.

Do d6 s6 cach 1ap b s6 {a;b;c} théa yéu cau a<b<c la

2026086 =337681.

Chon A.

+ Bai tap tu luyén dang 4
Cau 1: Ti cac chir s6 0,1,2,3,5 c6 thé 1ap dugc bao nhiéu $6 gém 4 chit s6 khac nhau va khong chia hét
cho 5?
A. 72. B. 120. C. 54. D. 69.
Céu 2: C6 bao nhiéu sb tu nhién cé sau chir sé khac nhau timg d6i mét, trong dé chir sé 5 ding lién giira
chitso 1 va4?

A. 249, B. 1500. C. 3204. D. 2942.
Ciu 3: C6 bao nhiéu s ty nhién nhé hon 1000 dugc lap tir cac chit s6 0,1,2,3,4?
A. 125. B. 120. C. 100. D. 69.

Cau 4: Lap duogc bao nhiéu sb tu nhién c6 3 chit sé khac nhau chon tir tap A= {1;2;3;4; 5} sao cho mdi s6
1ap duoc ludn c6 mat chix s6 32

A.72. B. 36. C. 32. D. 48.
Cau 5: Cho tip 4={0;1;2;3;4;5;6} tirtip 4 cb thé 1ap dugc bao nhiéu s ty nhién c¢6 5 chir sé va chia
hét cho 2?

A. 1230. B. 2880. C. 1260. D. 8232.
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Cau 6: C6 bao nhiéu s6 tu nhién c6 7 chit sé khac nhau ting d6i mot, trong d6 chit sb 2 dimg lién giira
hai chit s6 1 va 3?

A. 3204 sb. B. 249 s6. C. 2942 s6. D. 7440 s6.
Cau 7: C6 bao nhiéu sb ¢6 4 chir s6 duoc viét tir cac chix 6 1;2;3;4:5:6:7;8;9 sao cho sb do chia hét cho
15?

A. 234, B. 243. C. 132. D. 432.

Cau 8: Tir cac chir s6 1;2:3;4:5:6 c6 thé 1ap dugc bao nhiéu s6 tu nhién chin co sau chir s6 va thoa man
diédu kién: sau chit s6 ciia mdi sb 1a khac nhau va chir s6 hang nghin 16n hon 2?2

A. 720 sb. B. 360 sb. C. 288 s6. D. 240 s6.
Ciu 9: Goi S 1a tap hop tit ca cac sb ty nhién gém 5 chit s6 doi mot khac nhau dugc 13p tir cac chir sd
5;6;7;8;9. Tinh tong tat ca cac so thudc tap S.

A. 9333420. B. 46666200. C. 9333240. D. 46666240.
Cau 10: Tu cac chir s6 2,3,4 lap duoc bao nhiéu s6 tu nhién ¢6 9 chir b, trong d6 chir s6 2 ¢6 mat 2 lan,
chit s6 3 ¢6 mat 3 1an, chit s6 4 ¢6 mit 4 1an?

A. 1260. B. 40320. C. 120. D. 1728.
Dang 5. Cac bai toan lién quan dén hinh hoc

+ Phuwong phap giai

Mot sé két qua thuong gip

« Cho n diém trong khong gian, trong d6 khong c6 3 diém nao thing hang.

(1)

+ 86 duong thang di qua 2 diém: C? = & 5

+ 86 vecto ndi hai diém bat ki: n”.
+ 86 vecto khac 0 ndi hai diém batki: 4> =n(n-1).

B ., . ; n(n—l)(n—Z)

+ SO tam gi4c tao thanh: C, = — 6

+ Néu trong n diém khong c6 4 diém nao déng phfmg thi b tir dién duoc tao thanh: Cj .
* Cho da giac 16i n dinh:

n(n—3)‘

+ 86 dudng chéo ciia da giac: C? —n =

+ S6 dudng chéo cung di qua 1 dinh cua da giac: n—3.
+ Néu khong c6 3 dudng chéo nao dong quy thi sé giao diém giita cac dudng chéo 1a

o n(n-1)(n-2)(n-3)
24

n(n—1)(n-2)

+ 86 tam giac c6 3 dinh 1a dinh ctia da giac: C. = —

+ S6 tam giac co dang 1 canh cua da gidc va 2 canh con lai 1a duong chéo: nC. ,=n (n —4).

+ SO tam giac ¢6 2 canh cua da giac va 1 canh con lai 1a duong chéo: n.
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+ S6 tam gidc c6 canh déu 14 cac dudng chéo cia da gidc: C. —n—n(n—4)=

+ S tam giac vudng:

Khi 7 chén: s6 tam gidc vuong 1a n.C>.

2

Khi 7 1é: s tam giac vudng la 0.

+ S tam giac tu:

Khi 7 chin: s6 tam giac tu 1a n.C>._,.

2

Khi n 1é: s6 tam giac tu 1a n.C? .

2

+ S6 tam giac nhon = sb tam gic - (s tam giac vudng + sb tam giac ti1)

Khi n chin: s6 tam gi4c nhon la C — n.[

2

Khi n Ié: s0 tam gidc nhon 1a C> —n.C> .

2

Cho da giac déu 2n dinh n>2:

+ 86 dudng chéo xuyén qua tim =7 s6 hinh chit nhat: C? =

+ S6 tam gidc vudng: (2n—2)n.

Cﬁ+Cj_2j.
2 2

n(n—l)‘
2

n(n2 —9n+20)

6

MOT SO KET QUA HAY GAP VE TAM GIAC

So dinh cua da giac

So tam giac deu

So6 tam giac can

So tam giac cin nhung

déu khéong déu

6n 2n 6n(3n—1)—2.2n 6n(3n—1)-3.2n
6n+1 0 (6n+1)3n (6n+1)3n
6n+2 0 (6n+2)3n (6n+2)3n
6n+3 2n+1 (6n+3)(3n+1)—2.(2n+1) | (6n+3)(3n+1)-3.(2n+1)
6n+4 0 (6n+4)(3n+1) (6n+4)(3n+1)
6n+5 0 (6n+5)(3n+2) (6n+5)(3n+2)

4 Vidu miu

Vi du 1. Cho hai duong thang song song d,,d,. Trén dudng thang d, lay 10 diém phén biét, trén d, lay

15 diém phan biét. Hoi ¢6 bao nhiéu tam giac ma ba dinh ctia né dugc chon tir 25 diém noi trén?

Huéng déin gidi

S6 tam giac 1ap dugc thudc mét trong hai loai sau:
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Logi I: Hai dinh thugc d, va mét dinh thudc vao d, .

S4 cach chon b hai diém trong 10 diém thuoc d 1a C,ZO.

S6 cach chon mot diém trong 15 diém thudc d, 1a CJ.

Loai 1 ¢6 C;.C}; tam giac.

Logi 2: Mot dinh thude d, va hai dinh thudc d,

S6 cach chon mot diém trong 10 diém thudc d, 1a C),.

S6 cach chon b hai diém trong 15 diém thudc d, 1a CJ.

Loai 2 c6: C},.C, tam giac.

Vay ¢6 tit ca: C},Cl, +C),Cl; tam giac thoa man yéu cau bai toan.
Vi du 2. Mot da giac déu c6 s6 duong chéo gip d6i sb canh. Hoi da gidc d6 co bao nhiéu canh?
Huéng dén gidgi

Pa giac c6 ncanh (n eN,n> 3).

S6 duodng chéo trong da giac 1a: C2 —n

.o n! n=7 .
Tacd: C.—n=2n<————=3non(n-1)=6ne Sn=7Win>3).
(n—2)!.2! n=0

Viy da giac c6 7 canh.

Vi du 3. Cho hai duong thang d, va d,song song v6i nhau. Trén d, c6 10 diém phan biét, trén d2 co n
diém phan biét (n > 2). Biét rang co 1725 tam giac co cac dinh 13 ba trong sb cac diém thudc dvad,
noi trén. Tim n

Huéng dén gidgi

Dé tao thanh mot tam giac c6 hai kha nang: Lay 1 diém thudc d,va 2 diém thudc d, hodc lay 2 diém
thudc d, va 1 diém thudc d, .

Tong s6 tam giac dwoc tao thanh 1a: S =C,.C> +C>.C..

Theo gia thiét co § =1725.

, N 1 2 2 1 n! n!
Ta c6 phuong trinh C,,.C;, +C;,.C, =1725 < 10. —————+45.

2L(n=2)! " (n-1)!

< 5n(n—1)+45n=1725 < 5n* +40n-1725=0

=1725

n=15
= =>n=15 (vin=2).
23

Vay n=15.
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Vi du 4. Trong mit phang c6 2017 duong thang song song véi nhau va 2018 duong thang song song khéc
cung cat nhom 2017 dudng thang d6. Tinh s6 hinh binh hanh nhiéu nhat dugc tao thanh c6 dinh 1a cac
giao diém noi trén.

Huwéng din gidi

MGdi hinh binh hanh tao thanh tir hai cip canh song song nhau. Vi vy s6 hinh binh hanh tao thanh chinh
1a s6 cach chon 2 cip duong thing song song trong hai nhom dudng thing trén.

Chon 2 dudng thang song song tir 2017 dudng thang song song cd C;,,, (cach).

Chon 2 dudng thang song song tir 2018 dudng thang song song cd Cy,s (cach).

Vay ¢6 Cy,;.Cays (hinh binh hanh).

4« Bai tip tu luyén dang 5

Ciu 1: Da giac 16i 20 dinh c6 tat ca bao nhiéu dudong chéo?

A. 40. B. 360. C. 190. D. 170.
Céu 2: Trong mit phing c6 30 diém, trong d6 khong co ba diém nao thing hang. C6 bao nhiéu vecto
khéc vecto - khong ma diém dau va diém cuoi dugc lay tir 30 diém trén?

A. 870. B. 435. C. 30°. D. 2%
Ciu 3: Tinh s6 giao diém t6i da ciia 10 duong thang phan biét khi khong c6 ba duong nao dong quy va
hai duong nao song song?

A. 90. B. 35. C. 45. D. 19.
Céu 4: Cho hai dudng thang song song d,d’. Trén d 1iy 10 diém phén biét, trén d’ 14y 15 diém phan
biét. Hoi c6 bao nhiéu tam gidc ma dinh cia no dugc chon tir 25 dinh ndi trén?

A. 1050. B. 675. C. 1725. D. 708750.
Céu 5: Tir cac diém 4, B,C, D, E khong thing hang, ta c6 thé 1p dugc bao nhiéu tam giac?

A. C; =10 (tam giac). B. 4] =60 (tam giac).
C. P, =120 (tam gi4c). D. P, =6 (tam giic).

Céu 6: Trong mit phing cho 6 dudng thing song song v6i nhau va 8 duong thing khac ciing song song
v6i nhau va cit 6 duong da cho. Hoi c6 bao nhiéu hinh binh hanh dugc tao nén tir 14 duong thing da
cho?

A. C2.C? (hinh). B. A2.42 (hinh).

C. C!, (hinh). D. 4’ (hinh).
Céu 7: Cho da giac déu c6 n dinh neN va n>3. Gia tri cia n bang bao nhiéu biét rang da giac d6 co
90 duong chéo?

A. 15. B. —12 va 15. C. 18. D. &.

Ciu 8: Trong mit phang cho 2010 diém phan biét sao cho ba diém bat ki khong thang hang. Hoi c6 bao
nhiéu vecto khac vecto - khong c6 diém dau va di€m cudi thudc 2010 di€m da cho?

A. 4039137. B. 4038090. C.4167114. D. 167541284.
Céu 9: Cho 20 dudng thing thi c6 nhiéu nhit bao nhiéu giao diém?
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A. 40. B. 380. C. 190. D. 144.
Cau 10: Cho hai duong thang d, va d, song song véi nhau. Trén c6 10 diém phan biét, trén d, ¢ n
diém phan biét (n > 2). Biét c6 2800 tam gidc c6 dinh la cac diém noi trén. Gid tri n bang

A. 20. B. 21. C. 30. D. 32.
Céu 11: Cho hai duong thang d, va d, song song v6i nhau. Trén d, co 10 diém phan biét, trén d, cOn
diém phan biét (n>2). Biét ring c6 1725 tam gidc c6 c4c dinh 1a ba trong sb cac diem thude d, va d,
noi trén. Gia tri n bang

A. 13. B. 15. C. 14. D. 16.

Céu 12: Cho da giac déu 2018 dinh. Hoi c6 bao nhiéu tam giac c6 dinh 1a dinh cua da gidc va c6 mot goc
16n hon 100°?

A. 2018.C2,. B.C,. C. 2018.CL,. D. 2018.C.,, .

PAP AN
BAI 1. QUY TAC PEM - HOAN VI - CHINH HQP — TO HQP
Dang 1. Quy tic dém

1-B 2-D 3-D 4-A 5-A

HUONG DAN GIAI CHI TIET

Cau 1.

Theo quy tic cong, ta co sd cach chon khac nhau 1a: 8+6+10 =24 (cach).

Cau 2.

Theo quy tic nhan ta c6 sé cach chon duong di @& An dén nha Cuong 1a 4.6 =24 (céach).
Cau 3.

Theo quy tic nhan, s6 cach di tir A dén D ma qua B va C chi mot 1an 1 4.2.3 =24 (céch).
Cau 4.

Theo quy tic nhén ta c6 sé cach cdm 3 bong hoa vao 5 lo khac nhau 1a 5.4.3 =60 (cach).
Cau S.

Co 15 cach chon giai nhét, 14 cach chon giai nhi, 13 cach chon giai ba.

Theo quy tic nhan, sé cach cach chon ra cac giai nhat, nhi, ba 1a 15.14.13 =2730 (cach).
Dang 2. Cac bai toan hoan vi, chinh hop t6 hop

1-A 2-A 3-A 4-C 5-A 6-D 7-A 8§-D 9-C 10-B

HUONG DAN GIAI CHI TIET
Caul.

S6 céc hodn vi cua (n+1)phantirla P, =1.2.3..(n—=2)(n—1)n(n+1) nén A sai.
Céu 2.

Céo C94 cach chon 4 ban bat ki trong 9 ban.

C6 C¢ cach chon 4 ban nam.

C6 C; céach chon 4 ban nir.
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Viy ta co s6 cach chon 4 ban ludn ¢ ca ban nam va nir 1a: C;‘ - C54 - Cj =120 (cach).
Cau 3.

+ Chon 2 nam, 3 nit c6: C;;.C;, céch.

+ Chon 3 nam, 2 nit ¢6: C,,.C;, cach.

+ Chon 4 nam, 1 nit c6: C;;.C}, céch.

Ap dung quy tic cong ta cé C,.Cy, + Cyy.Cry +Cih.Cly =12900 (cach).
Cau 4.

Chon vi tri cho ¢6 gido trén ban tron, c6 1 cach chon.

2 ban nir ngdi hai bén c6 gido 13 hoan vi ciia 2, vy c6 2! cach xép.
Con lai 3 ban nam xép vao 3 chd con lai, vay co 3! cach.

Ap dung quy tic nhén ta c6 1.21.3!=12 cach xép.

Cau 5.

+ Chon 1 nam toan, 1 nit toan, 1 nam 1y ¢6 C..C,.C, cach

+ Chon 1 nit toan, 2 nam ly: C31 .Cf cach.

+ Chon 2 nit toén, 1 nam Iy: C;.C, cach.

Ap dung quy tic cong ta co C..C,.C; +Ci.C; +C:.Cy =90 (cach chon).
Cau 6.

Trong 30 qua cau ta c¢o 15 qua cau c6 sb chin. Do d6 chon 2 qua bat ki trong 15 qua s& 1a td hop chap 2

cla 15, ta c6 C =105céch chon.
Cau 7.
+ O hop thtr nhit chon 2 qua do, hop thir hai chon 1 qua xanh, 1 qua vang:
c6 C..C).C; céch chon.
+ O hop thtr nhit chon 1 qua xanh, 1 qua d6 va hop thtr hai chon 1 qua xanh, 1 qua vang:
¢6 C..C,.Cl.C} cach chon.
+ O hop thtr nhit chon 1 qua xanh, 1 qua dé va hop thir hai chon 2 qua vang:
¢6 C..C,.C: cach chon.
Ap dung quy tic cong, ta c6 C:.C).Ct +Ci.Cy.Ch.Ch +C..Cy.C? =981 (cach chon).
Cau 8.
S6 cach chon ra 2 trong 9 mén qua la: C; cach. Chon 1 trong 3 nguoi dé nhan qua c6 C; céch.
Do d6 ¢6 C,.Ci =108 cch chia mot nguoi nhan 2 mén qua.
Chon 3 moén qua trong 7 mén qua con lai c6 C; cich. Chon 1 trong 2 ngudi con lai dé nhan qua co6 2
cach. Do d6 c6 C;.2 =70 cach chia mot ngudi nhan 3 mén qua.
Con lai 4 mon qua va 1 ngudi nén chi cé 1 cach chon.
Viy sb cach chia théa man yéu cau bai toan la: 108.70.1= 7560 cach.
Cau 9.
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Ta xét cac truong hop sau:

Truong hop 1: Hai hoc sinh 16p A ding canh nhau c6 2!.8!céach.

Truong hop 2: Gitra hai hoc sinh 16p A ¢6 mdt hoc sinh 16p C c6 2!.4.7!céch.
Truong hop 3: Giita hai hoc sinh 16p A ¢6 hai hoc sinh 16p C ¢6 2!.4;.6!céach.
Truong hop 4: Giita hai hoc sinh 16p A c6 ba hoc sinh 16p C ¢6 2!.4;.5!céach.
Trwong hop 5: Giita hai hoc sinh 16p A ¢6 bbn hoc sinh 16p C ¢o 21.4; .41 cach.
Viy theo quy tic cong co 2!(8!+ A7+ A; 6+ 4,5+ Aj4!) =145152 (cach).
Cau 10.

Chon 5 cau bat ki trong 30 cau dé 1am thanh 1 dé thi c6 C;, cich chon.

Dang 3. Phuong trinh, bit phwong trinh chira cong thirc t6 hop

1-B 2-C 3-A 4-B 5-A 6-A 7-B 8§-D 9-C

10-A

11-A | 12-D

HUONG DAN GIAI CHI TIET
Cau 1.

x-(x-1)! 1 x! o (x=1)!

11 I
D)l 6 (o) (x+)l 6 x4l x(xtl)

1
6

5 X
=>x -5x+6=0
x=3.

Vay tap nghiém cua phuong trinh 13 S = {2; 3}.
Cau 2.

*

Pidu kien: 1"
n=2

! -2=0 =2
Taco £ =nles 1 —ple ! :1@(n—2)!=1©{” c{” .

(n-2)1 " (n-2)!
Vay n=2 hodc n=3.
Cau 3.
Diéu kién: 2<neN.

n! n

(n=2)! (n-1)!

Tacod: AC'7' =48 < =48<:>n(n—l)n=48<:>n3—n2—48=0:>n=4.

Viay n=4.
Cau 4.

Diéu kién: neN,n>2.

A -Crl =5,

n+l

TOANMATH.com

Trang 24




|

= n__ (n+1). =5<:>(n—1)n—ln(n+l):5:n=5.

(n=2)! 2!(n-1)! 2
Cau S.
Diu kién: 0<k <12,k e Z.

14! 14! 14!

Phuong trinh trd thanh: =2

HOme T O A Ty T (12— )k +2)1 (13— k)i (k+1)]
- I . 1 ~ 2

(14-k)(13=k)  (k+1)(k+2) (13=k)(k+1)

& (k+1)(k+2)+(14—k)(13-k) =2(14 k) (k +2)

k
©4k2—48k+128=0<:>[

Vay ke {4;8}.
Cau 6.
Diéu kién: x>3,xeN.

Bét phwong trinh tro thanh X! +5 x! <2lx < x(x—1)(x—2)+5x(x—1)<21x

(x—3)! (x—2)!

& (x—1)(x=2)+5(x-1)<21 (do x>0) < x* +2x-24<0= -6<x<4.

Vi x>3,xeNnén x e {3;4}.
Viy tap nghiém cua bat phuong trinh 13 S = {3; 4}.
Cau 7.

Diéu kién: n>2,neN.

2P, +6A) =12+P A} < P, (2-47)+6(4; -2)=0< (4, -2)(6-P,)=0

n! n=2
AP =2 =2 |n(n-1)=2 n=2
ol Tel(n-2)! o ; Sln=-1=|
"0 =6 " n=3 B
Viay c6 2 gia tri n thda phuong trinh.
Cau 8.
Diéu kién: x>3,xeN.
! ! !
Lp _ploippel 22 X 6 X g
2 x 2 (2x=2)! (x=2)!" x 3!(x-3)!

<:>x(2x—1)—x(x—l)S(x—l)(x—2)+10<:>2x2—x—x2+x£x2—3x+2+10
o 3x<12& x<4.

Két hop véi diéu kién xac dinh, ta c6 3< x < 4.

Vay S ={3;4} 1a tap nghiém cua bt phuong trinh.

Cau 9.
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Theo dératacod: x, <0 v6i ne N,

(n+4)!
! TR !
Khido s 143 g mt 143 <:>(n+4)._£<0‘
w46, (n+2)! 4n! (n+2)! 4
& (n+4)(n+3)- 2> <0
=7 +7n—9—5<0 —£<n<§<:>ne{l;2},
4 2 2
—63 -23
Va — .
ay x, e{ PRER }
Cau 10.

Diéu kién: x >3, x € N. Phuong trinh di cho tr¢ thanh:
x! 2(x+1)! 3(x-1)!

=3x> +6/+159.
(x=3) 21(x-1) 23y T

o x(x—l)(x—2)+x(x+1)—%(x—l)(x—2) ~3x> +879.

< x=12.
Cau 11.

biéu kién: 0< y<x.

, {2./1;’ +C? =50 {Af =20
Ta co: =

5.47-2C7 =80 C! =10.
y y
Tu C! = —=2=2l=y=2.
x=5
Tu Af=20:>x(x—1)=20<:>xz—x—20=0<:>{ 4:>x=5.
x=—
Vay x=5;y=2.
Cau 12.
biéukién: n>5 va neZ.
Taco €' —C -3 42, <o DL (=Dt 5 (n=2)t
4 41(n=5)! 3‘(n 4)! 4( 4)!
@(n—l)("—2l(|n—3)(n—4)_(n—l)(n;2)( 3) 5(n- z(n—3)<0

o' -In-22<0=2<n<ll.
Két hop diéu kién suyra ne {5;6;7;8;9;10}.

Dang 4. Cac bai toan lién quan dén chon so

1-A 2-A 3-A 4-B 5-D 6-D 7-B 8-D 9-C

10-A
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HUONG DAN GIAI CHI TIET
Cau l.

Goi sb can tim dang abed vé6i a #0.

S6 cac sO tu nhién co 4 chir s6 khac nhau: 4.4; = 96 s0.

Céc s6 tu nhién c6 4 chit s6 khac nhau chia hét cho 5:

+ Truong hop I: d =0thi 4 s6 a,b,c cb Af cach chon. Do d6 cé Aj’ $6.

+ Truong hop 2: d = 5thi 4 s6 a,b,c ¢ 3.4; cach chon. Do d6 c6 3.4; sb.

Vay co 4, +3A2 =42 s tu nhién c6 4 chit s6 khac nhau chia hét cho 5.

Vay sb cac s tu nhién c6 4 chir sé khac nhau khong chia hét cho 5 1a: 96 —42 = 545sb.

Cay 2.

Chit s 5 dung lién giira hai chir s6 1 va 4 nén ta co thé co 154 hoic 451.

Xét s6 abe (céc chir s6 khac nhau timg doi mot va a, b, ¢ thude {0;2;3;6;7;8;9} , sau do ta chén thém
154 hodc 451 dé c6 duoc sd gém 6 chit s6 can tim.

Truong hop 1: a#0, s6 cach chon a 1a 6, sb cach chon b va ¢ 1a Ag, sau do chén 154 hoac 451 vao 4
vi tri con lai nén co 6.A62.4.2 cach.

Truong hop 2: a=0, s6 cach chon a 1a 1, s6 cach chon b va ¢ la A62 , sau d6 chén 154 hoac 451 vao vi
tri trudc a c6 duy nhat Icach nén cod 4.2 cach.

Vay co 6.42.42+ A2.2=1500 (s).

Cau 3.

Céc s tu nhién nhé hon 1000 bao gém céc s6 tu nhién c6 1,2,3 chir sd.

Goi s6 can tim 1a abc(a,b,c € {0;1;2;3;4}) (khong nhét thiét cac chit s dau tién phai khéc 0).
aco6 5 cach chon. b co 5 cach chon, c¢cd 5 cach chon.

Vay c6 5.5.5=125s tu nhién théa man yéu cau bai toan.

Cau 4.

Goi s tao thanh c6 dang x = abc v6i a,b,c ddi mot khac nhau va 13y tir 4.

Chon mdt vi tria,b hodc ¢ cho sb 3 ¢6 3 cach chon.

Chon hai chit s6 khac 3 tir 4 va sa"lp xép vao hai vi tri con lai cia X ¢é Af cach.

Theo quy tic nhan c6 3.4; =36 cach.

MGdi cach sap xép nhu trén cho ta mot s6 thoa yéu cau.

Vay ¢6 36 s6 can tim.

Cau 5.

Goi sb ¢6 5 chit s6 can tim 13 x = a,a,a,a,a,;4,,a,,a,,a,,a, € 4;a, # 0;a, {0;2;4;6}.

Cong viéc thanh lap s6 x dugce chia thanh cac budce:

Chon chit sb a, c0 6 lya chon vi g, khac 0.
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Chon cac chit sb a,,a,,a, mdi chit sb ¢6 7 lua chon.

Chon chir sb ay ¢6 4 lua chon vi s6 tao thanh chia hét cho 2.

S6 cac s6 théa min yéu cau bai toan 1a: 6.7°.4 =8232 (sd).

Cau 6.

Vi chir s6 2 dung lién giita hai chir s6 1 va 3 nén sb can lap c6 bo ba sé 123 hodc 321.

Xét sb M(céc chir s6 khac nhau ting d6i mot va a,b,c,d thude {0;4;5; 6; 7;8;9} ), sau do ta chén thém
123 hodc 321 dé c6 dugce sd gém 7 chir s cén tim.

Truong hop 1: s can 1ap c6 bo ba s 123.

+) Néu bo ba s6 123 dtng dau thi s c6 dang 123abcd.

C6 A =840 cach chon bdn s6 a,b,c,d néncd A: =840s6.

+) Néu bo ba s6 123 khong dung dau thi ¢6 4 vi tri dat bo ba sd 123.

C6 6 cach chon s dimg dau va c6 47 =120 cach chon ba s6b,c,d. Theo quy tic nhan ¢6 6.4.4; = 2880 0.
Theo quy tic cong c6 840+ 2880 =3720s0.

Trwong hop 2: sb can 1ap c6 bd ba s6 321. Do vai tro clia bd ba s 123 va 321 nhu nhau nén c6 3720 sb.

Tir hai truong hop, ta c6 2.3720 = 7440 sb.
Cau 7.

bat tap £ ={1;2;3;4;5,6;7;8;9}.

. — ) x:3
Goi s0 can tim c6 dang x = abed.Ta cod x:15:>{ ,5:>d:5 hay d c6 1 cach chon.
X:

Chon a c69 cach (ackE).
Chon b ¢6 9 cach (beE).

Khi d6 tong a+b+d s& chia hét cho 3 hodc chia 3 du 1 hodc chia 3 du 2 nén twong tmg trong timg
truong hop c sé chia hét cho 3 hoac chia 3 du 2 hoéc chia 3 du 1.

Nhin xét:

Céc s6 chia hét cho 3 1a 3;6;9.

Céc s6 chia 3 du 1 1a 1;4;9.

Céc sb chia 3 du 2 1a 2;5;7.

MB3i tinh chat nhu thé déu chi ¢6 3 sd nén ¢ chi co ding 3 cach chon tir mot $6 trong cac bo trén.

Viay ¢6 1.9.9.3 = 243 s6 thoa yéu cau.

Cau 8.

Goi s6 ¢ sau chir s6 can tim lan = W, trong d6 sau chit s6 khac nhau timg doi mot,c >2va f1a sb
chén.

Truong hop 1: Néu f =2thi n = abcde?.

C6 4 cach chon ¢ nén cd 4.4!=96 sb.

Truong hop 2: Néu f =4thi n = abcde.

C6 3 cach chon ¢ nén ¢ 3.4!1="72sb.

TOANMATH.com Trang 28



Truong hop 3: Néu f = 6thi n = abcdeb.

C6 3 cach chon ¢ nén c6 3.4!1="72sb.

Vay sb cac s6 can tim 1a 96+ 72 + 72 = 2405sd.

Cau 9.

S4 céc sb tu nhién gém 5 chit s6 d6i mot khac nhau dugc lap tr 5;6;7;8;9 1a 5!=120 $6.

Vi vai tro cac chit s nhu nhau nén mdi chit sé 5;6;7:8;9 xuét hién & hang don vi la 4!=24 lan.
Tong céc chit s6 & hang don vi la 24(5+6+7+8+9) = 840.

Tuong tu thi sb 1an xuét hién & cac hang chuc, tram, nghin, chuc nghin cua mdi chit sd 1a 24 1an.
Véy tong céc s6 thudc tap S 1a 840(1+10+107 +10° +10*) = 9333240.

Cau 10.

Chon vj tri cho 2 chit s6 2 ¢6 C92 cach.

Chon vj tri cho 3 chit s6 3 ¢6 C73 cach.

Chon vi tri cho 4 chit s6 4 ¢c6 C; cach.

Vay s6 cac sd tu nhién thoa yéu cau bai todn 1a C;C;C; =1260 sb.

Dang 5. Cac bai toan lién quan dén hinh hoc

1-D 2-A 3-C 4-C 5-A 6-A 7-A 8§-B 9-C 10-A

11-B | 12-D

HUONG DAN CHI TIET

Caul.

S cach lay 2 diém trong 20 diém 1a C3, =190.

Lay 2 diém k& nhau thi ta duoc canh, 2 diém khong k& nhau ta dugc duong chéo. Ma da giac 20 dinh c6
20 canh.

Viy sb duong chéo 1a 190-20=170

Cau 2.

Diém tha nhét cua vecto ¢o 30 cach chon.

Diém tht hai cta vecto ¢ 29 cach chon.

Vay theo quy tic nhan c¢6 30.29 = 870 cach chon.

Cau 3.

DPuong thing thir nhat giao v6i 9 dudng con lai nén c6 9 giao diém

Puong thang thir hai giao v6i 8 dudng con lai nén c6 thém 8 giao diém (da tinh giao diém voi duong
thang thur nhat ¢ trén)

Puong théng thir 9 giao vdi 1 duong con lai nén c6 thém 1 giao diém

Vay co 9+8+7+6+5+4+3+2+1=45 giao diém.

Cau 4.

Trwong hop 1. Lay hai diém thudc , mot diém thude d'.

Lay diém tht nhit thude d c6 10 cach, 1iy diém thi hai thudc d ¢ 9 cach.

TOANMATH.com Trang 29




Lay diém thudc d' c6 15 cach.
Vi su thay doi cac dinh trong tam giac khong tao thanh mot tam gidc mdi nén hai dinh 1y trén d néu doi
thir ty 1dy khong tao thanh tam giac méi.
10- .
Do d6 co %45 =675 tam giac.
Trwong hop 2: Lay hai diém thuoc d' mot diém thude d :

, 15-14
Tuong tu co

-10=1050 tam giac.

Viay c6 675+1050 =1725tam giac.
Cau 5.

S6 tam giac lap duoc tir cac diém 4, B,C, D, E 1a s6 t6 hop chap 3 cta 5 nén ta co C? =10 (tam gi4c).
Cau 6.

Mot hinh binh hanh dugc tao tir 2 cdp canh song song.

Chon 2 dudng tir 6 duong song song nhau c6 C; cach.

Chon 2 duodng tir 8 duong song song nhau c6 C; cach.

Ap dung quy tic nhén ta co C;.C; hinh binh hanh.

Cau 7.

Tong sd canh va dudng chéo clia da giac da cho bang C..

Pa gidc déu c6 n dinh thi c6 n canh nén s6 duong chéo cua da giac la

! -1
cj—n=9o@L—n=90©M—n=9o
(n—2)!.2! 2
5 n=15
&Sn-3n=18< =n=15.
n=-12
Vay n=15.
Cau 8.
MB&i vecto thoa yéu cau bai toan tmg véi mot chinh hop chép 2 cia 2010 nén s vecto can tim la:
Az, =4038090.
Cau 9.

Pé duoc nhiéu giao diém nhét thi 20 duong thang nay phai doi mot cit nhau tai cac diém phén biét.
Vay ¢6 C2, =190 giao diém.

Cau 10.

Tam giac can 1ap thudc hai loai.

Loai 1 : Tam giac c6 mot dinh thudc &, va hai dinh thudc d,. Loai nay c6 C},.C>tam gidc.

Loai 2: Tam giac c6 mot dinh thudc &, va hai dinh thudc d, . Loai nay c6 C;,.C, tam giéc.

Theo bai ra ta c6: C},.C; +C.;.C) =2800.
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n(n—1) 5
QIOT+45n:28OOC>n +8n—-560=0 < n=20.

Cau 11

Dé tao thanh mot tam giac ¢6 hai kha nang:

Lay 1 diém thudc d, va 2 diém thuoc d, hodc lay 2 diém thudc d, va 1 diém thudc d, .
Tong s6 tam giac duoc tao thanh 1a: § = C},.C> + C};.C)

Theo gia thiét ta c6 S =1725

n! n!

Ta c6 phuong trinh C..C? + C%.C' =1725 < 10. +485. ~—=1725
phuone o e 2L(n=2)! T (n-1)!
5 n=15
<:>5n(n—1)+45n=1725<:>5n +40n-1725=0< 23:>n=15.
n=-—

Cau 12.
Goi 4,,4,,..., A, 1a cac dinh cua da gidc déu 2018 dinh noi tiép dudng tron (O).

2018

Céc dinh cia da giac déu chia (0) thanh 2018 cung tron bang nhau, mdi cung tron c6 sé do bang

Vi tam gidc can dém c6 dinh ctia da giac nén cac goc clia tam giac 1a cac goc ndi tiép (O) . Suy ra goc lon
hon 100° s& chin cung c6 sé do 16n hon 200°.
C6 dinh mot dinh 4. C6 2018 cach chon 4.
Goi 4,4, 4, 1a cac dinh sip thir tu theo chiéu kim dong ho sao cho sb do cung nhd A4, 4, nho hon 100° thi
s6 do cung 16n 4.4, 16n hon 200°,
Suy ra m >100° va A4, 4,4, 1a tam giac can dém.

e . A A A 2 | 160 TR
Khi d6 cung 4 A4, 1a hop lién tiép cta nhiéu nhat 60 | T 896 cung tron noi trén.

2018

896 cung tron ndy c6 897 dinh. Trur di dinh 4, thi con 896 dinh. Do d6 ¢6 Cg,, cach chon hai dinh 4;,4,.

Vay c6 tit ca 2018.C,, tam gidc thda man.

A, ; 3 A
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