TONG HOP CAC CAU
DEM - XAC SUAT

PHUC VU CAC KY THI THPT, HSA, TSA, HSG



LOI GIOI THIEU

T4 hop va Xéc suét ludn 1a mot trong nhimng chuyén dé thach thirc nhét trong chuong trinh Toan phd
thong cling nhu cac ky thi quan trong. Biém déc thu ctia chuyén dé nay khong nam & nhiing bién doi
dai s6 cong kénh, ma doi hdi & ngudi hoc mdt tu duy logic mach lac.

Nh%?}m hd tro cac ban hoc sinh va quy théy c0 ¢6 thém tu li¢u 6n tap chét luong, ching t61 da bién soan
tuyén tap nay voi trong tam la céc bai todn & mirc d¢ Van dung - Van dung cao. Cac bf}i tap duoc tuyen
chon ky ludng, cap nhat theo xu hudng "mdi va la" cua cac ky thi hién nay nhu Tot nghiép THPT,
Danh gia nang luc (HSA), Banh gia tu duy (TSA) va Hoc sinh gidi cac cap THPT.
Tai liéu khong chi dimg lai ¢ viéc cung cép 101 giai, ma con hudng t6i1 viée ren luyén tu duy ban chat,
giip cac ban ty tin xur Iy cac bai toan doi hoi sy suy ludn sau sac. Hy vong déy s€ 1a nguoi ban dong
hanh dac lyc giup cac ban chinh phuc nhitng di€m s6 cao nhat.
Du di rat c6 géng nhung thiéu sot 1a diéu kho tranh khoi. Moi y kién déng gop xin giri vé dia chi

Pon Giin Hoéa - Luyén Thi Hoc Sinh Giéi Toan 10,11,12

https://www.facebook.com/dongianhoa



TONG HQOP CAC BAI TOAN PEM - XAC SUAT KHO
A. Phan dé

Cau 1: Pai Hoc Bach Khoa Ha Ngi to chirc phong van 8 hoc sinh, trong d6 c6 hai hoc sinh truong A
, hai hoc sinh truong B, hai hoc sinh tmc‘mg‘ C yé h;li hog sinh truong D . B¢ tranh tinh trang gian
1an, truong Pai Hoc Bach Khoa Ha Ndi yéu cau sap xép cho nhu sau:

> Xép 8 ban thanh 2 hang ngang, mdi hang bén ban. o

» Hai ban cung truong khong ngoi canh nhau va cling khong ngoi doi dién nhau.

el

[3]] a][=]]«]

S6 cach ma Pai Hoc Bach Khoa Ha Noi ¢6 thé sip xép bang bao nhiéu?

Cau 2: Khi mdt con xuc xac dugc tung hai lan, goi lan lugt cac s6 cham xuat hién 1a a,b . Khi d6, xac

suat dé ‘a — 3‘ + ‘b — 3‘ =2 hodc a = b bang bao nhiéu? (lam tron két qua dén hang phéan trim)

Cau 3: C6 6 qua bong giéng nhau, 1an lugt ghi cac sé 1,2,3,4,5,6. Liy ngdu nhién khong hoan lai 3
1an, mdi lan 1ay 1 qua. Goi m 1a gia tri trung binh cia hai s6 ldy ¢ hai 1an dau, n 1a gid tri trung binh

cua ba so lay dugc. Tinh xac suat dé | m — n [< 2 (lam tron két qua dén hang phan tram)

Céu 4: Truong THPT Thing Long t6 chirc cudc thi “hoa hudng duong” véi thé 18 cudc thi nhu sau:
> Co tat ca 12 d6i tham gia, mdi doi co ba thanh vién.

> Moi thanh vién trong d6i thuc hién chon ngau nhién mot tip con cua tip S = {1, 2,3,4,5, 6}.

> Doi thang s& 1a d6i chon dugc mot “hoa hudng dwong” (ta néi rang cac tap hop A, B,C tao thanh
mot “hoa huéng duong”néu ANB=BNC=CNA).

Xac sudt dé co dung moi doi thing cudc thi 1a bao nhiéu? (lam tron dén hang phén tram)

Céu 5 [Tw Luin]: Trong sd tit ca cac tdp con khac rdng cta tip hop T = {1;2; 3;4;5;6;7; 8; 9;10},

nguoi ta chon ra hai tdp hop A, B sao cho ANB=o va AUB=T. Tinh x4c suat dé
s(B) > 4.s(A), trong d6 s(A) 1a tong cac phan tir cua A, s(B) la tong cac phan tir cia B .

Cau 6: Co 15 thé dugc danh s6 tir 1 dén 15 . Nguoi ta bo tat ca cac thé nay vao 7 chiéc hop mét
nhan (hdp khong phan biét, dugc phép rong) sao cho:

> MObi hop chira nhiéu nhit 1 thé mang sé nguyén t6;
» C6 it nhat hai thé mang so chinh phuwong nam cung mot hop.

. N A s A . 5 5 ~ A 1on: e . N M ‘A
Goi N 1a s6 cach phén chia thé thoa man dé bai, gia tri — bang bao nhiéu?
-
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Céu 7: Cho mét hinh bat giac déu c6 tam dinh A, B,C, D, E, F,G, H . Nguoi i’ e
ta gidn ngau nhién vao 8 dinh ndy 8 sb tu nhién 1;2;3;4;5;6;7;8 (mdi sb gin

~ I A F
ding mot dinh). Chon ngau nhi€n mot tam giac ¢6 3 dinh lay tr 8 dinh cua
bat giac da cho. Goi P 1a xdc suat dé thu dugc mot tam gidc vuong vdi ba so
trén ba dinh cua tam gidc do6 (theo mot thur ty nao do) 1ap thanh mot cap so = B
A K ox A - m A A LA .o N s
cOng. Biét xac suat P = — (phan s6 toi gian). Hay tinh m + 3n. > ’

n

Céu 8: Trong 16p chuyén Toan truong Chuyén Lam Son ¢6 36 ban hoc ca nhan (mdi ban chi dugc
xép nhiéu nhit mot ban), duoc xép thanh 4 hang va 9 cot (cac hang duoc danh sO tir trén Xuong dudi
theo thir tw tir 1 dén 4, cac cot duge danh sb tir trai qua phai theo thir tur tur 1 dén 9). Biét si sd hoc
sinh cua 16p 1a 35. Sau hoc ki I, thay chu nhiém xép lai chd ngdi cho cic ban hoc sinh trong 16p. Gia
sir trude thoi diém chuyén chd ban ngdi & hang thir m, cot thir n va sau khi chuyén chd ban do6 s&
ngdi & hang tht a_,cOtthr a thita gan cho ban do s6 nguyén 1a (am + an) — (m + n) . Néu ban dau

ban tréng & vi tri (1; 1), sau khi chuyén chd ban tréng & vi tri (2; 5) thi tong ciia 35 s6 nguyén duoc

gan cho 35 ban la bao nhiéu?

Céu 9: Mot nhom 12 ngudi tuong tng voi mé sd 1;2;...;12 dimg quanh mot vong tron cung tham gia
trd choi. Ho dugc sap xép mot cach ngau nhién trén 12 vitri A, B,..., M, N cta dudng tron, vi thé cac
s6 duoc xép khong theo thr ty dinh trudc. Ngudi quan trd ding & vi tri tim dudng tron, anh ta bc
ngiu nhién 2 1an, mdi 1an 1 thé va khong hoan lai tir hop dung céc sb {1; 2; 3;4; 5} . Néu nguoi quan
tro bbc duge sé chia hét cho 3 thi tit ca nhiing nguoi cung mang s6 chia
hét cho 3 s& ,tién ve phia tdm du(‘):ng tron dé tham gia mdt tro choi nhé va
tinh diém, néu nguoi quan tro boc dung the co s6 chia cho 3 du 1 thi
nhiing nguoi mang so chia cho 3 du 1 cling tién 1én phia trudc, luat choi

trong tu néu ngudi quan trd be duoc s6 chia cho 3 du 2. Xac sudt dé
sau 2 1an ngudi quan tro boc thé thi khong co hai ngudi ké nhau trén

duong tron dugc chon bing % (trong d6 a,b nguyén duong va khong co

udc chung 16n hon 1), tinh a x b.

Cau 10: Tor mot h~é théng cac bong dén nhu hinh v€, nguoi ta st dung 3 loai mau xanh, dd, vang cho
cac bong dén omoi vitri A, B,C, D, E, F,G.

A
Q B

C

Hoi c¢6 bao nhiéu cach bd tri cac loai bong dén sao cho 2 bong dén ké nhau (duwgc ndi véi nhau diung
mot doan day) thi khac mau?
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Cau 11: C6 9 ngudi cung 1én 3 toa tau mang s lan luot 1,2, 3. Trong 9 ngudi nay thi co 4 ban An,
Binh, Cuong, Duy. Ban An sé& 1én cung toa véi it nhat mot trong hai ban Binh va Cudng nhung nhat
dinh khéng 18n ciing toa voi ban Duy. Ddi v6i ban Duy , néu khong 1én cing toa véi Cudng thi Duy s&
& riéng 1 toa. Biét ring khong co toa tau nao chira 5 hanh khach, hoi c6 bao nhiéu cach & 9 ngudi
1én 3 toa tau thoa méan tat ca diéu kién trén?

Céu 12: Tai mot hoi chg vao nhiing ngay xuén, dé trang tri mot tAm banner hinh ngii giac d&u ABCDE
canh bang 1 mét, ngudi ta can chon va t6 mau cho 5 tam giac can co cung dinh O (tham khao hinh
v&) tir 4 mau xanh, do, vang, tim. Tiép theo ho can chon 6 s6 ty nhién phan biét tur tap 1;2;3;...;25

dé lap vao 6 vi tri dinh (gdm 5 dinh ngll giac va tam O cua ngil giac). Yéu cau dat ra 1a hai tam giac
c6 chung ding mot canh thi khac mau, dong thoi cac sd lién tiép trén 5 dinh ngii giac theo thir tu 1ap
thanh mot cap sd cong véi tong cua cip sb cong nay 1 s ndm & tAm O cua ngii giac (mot dinh bat ki
déu co thé bat dau cua mot cap sé cong nao do). Hoi co bao nhiéu cach t6 mau, chon sé cho banner
thoa man tat ca diéu kién trén?

A

D C
Céu 13: Tur tap hop sb tu nhién 1;2;3;...;25;26, can chon ra 10 sé phan biét dé
gan vao 10 6 vudng don vi nhu hinh v€. Goi 7' 1a sb cach chon sd sao cho moi sb
¢ hang trén luén nhé hon moi $6 & hang dudi, moi s6 bén trai luén nho hon moi s6
bén phai cing hang, ddng thoi cac sb thude cac 6 A, B,C, D theo thir ty 1ap thanh C

D

A A A .7 . T N A
cap so cong. Gia tri T bang bao nhiéu?

Céu 14: Mot cau thang rat dai dugc danh s cac bac lan lugt 13 0,1,2,3,... theo thi ty tir thip 1én cao

» Chau chiu xuit phat & bac 0; mdi lwot nd nhay 1én 1 bac, 2 bac hodc 3 bic.
» De¢ xuat phat ¢ bac 20; moi lugt dé ludn nhay xuong ding 2 bac.

D& mén nhay
xuéng 2 bac -

Chau chau nhay lén
1,2 hoéc 3 bac

Hai con bat dau nhay cung lic, ctr 10 gidy nhay mot lugt. Biét ring sau 10 luot dau tién (khi dé nhay
hét bac cau thang) thi chau chau c6 N céach nhay sao cho hai con gap nhau tai mot bac cau thang nao

do, hay tinh gia tri %
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Cau 15: Chotap X = {1; 2; ... 9}. Chon ngéu nhién 4 s phan biét, 1ol

dat 1 s dat vao vong tron 16n, 3 s6 con lai vao ba vong tron nhé. Goi P
la Xac suit dé tong cac sé tw nhién trén hai Vong nhé bt ky luon bé
hon s6 tw nhién ¢ vong 16n chinh giira, dong thoi tong ca ba so tu nhién
trén vong tron nhé luén l(rn hon s6 tw nhién & vong tron 16m (biét rang
hai cach xép duoc goi 1a gidng nhau khi xoay tam giic quanh tim dudng
tron 16n mot goc nao do6 thi duoc cac sb gidng nhau nam cung vi tri). Gia
trj 250236P bang bao nhiéu?

Céu 16: Cho tam giac déu ABC . Trén canh AB, ldy 59 diém phén biét (khong tring A, B) chia
AB ralam 60 doan béng nhau, danh ddu 59 diém vira duoc chon. Trén canh AC, léy 44 diém phan
biét (khong trung A, C')chia AC chiaralam 45 doan béng nhau. Trén canh BC', ldy 39 diém phan
biét (khong trung B C') chia BC ralam 40 doan bang nhau. Chon ngiu nhién 2 diém phan biét
trong cac diém da lay trén hai canh AC', BC (trén cung mot canh hoac trén hai canh khac nhau).

A B
Goi H, K 1a hinh chiéu vudng goc ctia hai diém d6 1én duong thing AB . Biét xac suat dé doan HK

£ s aA re AA 1N s 4R ~ , £ A N m . \ g A A
c6 hai dau mut déu 1a cac diém da dugc danh dau trén AB bang — (trong d6 m, n 1a cac s0 nguyén
n

duong va — toi gian), tinh gid tri m + n.
n

Cau 17: C6 10 chiéc tii rdng dugc xép thanh mot hang va 8 qua bong gidng nhau. C6 bao nhiéu
cach phan chia 8 qua bong vao céc tii sao cho thoa mén tat ca cac diéu kién sau:

> S6 bong trong mdi tai khoéng vuot qua 2.

> S6 thi chira dung 1 qua bong 1a 4 hodc 6 thi.

> Cac tai nam lién ké véi tai chira 2 qua bong thi khéng chtra qua bong nao.
Cau 18: Cho mdt bang 6 vudng kich thude 2 x 10 (xem hinh duéi).

Hai 6 vudng goi la ké nhau néu c¢6 chung mdgt canh. Nguoi ta td6 mau cac 6 vuong boi hai mau den va
dd sao cho moi 6 dugc td bdi ding mot mau. Tinh s6 cach té6 ma c6 dung 3 6 dugc t6 mau do va khong
c6 hai 6 canh nhau dugc t6 cung mau dé.
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Céu 19 [Ty Luén]: Cho mét bang 6 vudng 3 x 3 nhu hinh v& bén. Pién ngiu nhién 9 sb

thudc tap hop X = {O; 1;2;3;4;5;6;7; 8; 9} vao 9 6 vudng trong bang (mdi 6 dién mot sd

khac nhau). Tinh xac suat cta bién c6 “moi hang, moi cdt bat ki trong bang déu co it nhat
mot sO 1&”.

Céu 20: Cho ddy gdm 2023 s6 dugce sip thir tw ting dan nhu sau: C);C; ;...;C,,. ;Cyr . Liy ngau

2025 > 72026 °
‘A e A A A A g Y TR Y VRPY-S S A xax Al L.y @
nhién ba s6 hang lién tiép tur day so6 da cho, biét xac suat dé tong cua ba s nay la mot so 1€ bang 7’
,. E ~ L a4z ., , cy
v6i a,b € N va phan so Y toi gian. Tinh gid tri a + b.

Céu 21: Cho tap hop S gom 15 s6 tu nhién: S = {1; 2; 3, 4; 5,6, 7; 8 9; 10; 115 12; 13; 16; 18}.

Chon ngiu nhién 9 s6 phan biét tir tap S va dién vao 9 6 vudng ctia mot bang 3 x 3 nhur
hinh vé. Xac suat dé cac so trén ca hai duong chéo chinh déu tao thanh cap s6 nhan bang

a e @y A A As o ; cro A 1A \ A 1.x .
7 (voi 7 12 phan so toi gian), tinh gia tri a® + b va 1am tron dén hang don vi.

Cau 22: Lép mau gido c6 10 em bé, cac bé dirng thanh vong tron va cach déu nhau, ding ¢ tam vong
tron 1a c6 gido. Moi bé cam hai ¢, mot xanh mdt do trén moi tay. Co gido bao “gio Ién cao mdt co”,
cac bé gio ngau nhién mot co. Goi a 1a xac suat dé khong c6 4 cd nao cung mau dugce gio 1én ¢ 4 vi

A ts o ae o aira oo A e, ., 2200 i n
trima 4 vitri ay la 4 dinh cua mdgt hinh chit nhat. Gia tri cia bang bao nhiéu?

a
Céu 23 [Tv Luén]: Cho cac sd nguyén tir 1 téi 25. Mbi ) nguyén trén dugce t6 bdi mot trong hai
mau xanh hodc do. C6 bao nhiéu cach t6 thoa man déng thoi cac diéu kién sau:

i) S6 5 dugc t6 mau do.

ii) Néu hai s6 =,y khac mau va z + y < 25 thi sé z 4+ y duoc td mau xanh.

ifi) Néu hai s6 z,y khac mau va zy < 25 thisd zy dugc to mau do.

Cau 24: Mot dén 10ng don nam méi dugc thiét ké theo hinh bat dién déu (ta ¢6 thé hinh dung hinh bat
di¢én deu 1a hai hinh chop tir gidc deu co tat ca canh bang nhau S.ABCD va T.ABCD su dung chung
mot mat day).

Ngh¢ nhan da thiét ké sin 12 tam bia clmg 1a cac tam giac bang nhau gdm 3 mau xanh, do, vang;céac
tdm bia ciing mau duoc danh sd tur 1 dén 4. Mdi tdm bia khi dan vao den 16ng s& vira kin mot trong
tam mat bén cua nd. Goi N 1a sb cach ma nghé nhan cé thé chon 8 tiAm bia dan 1én 8 mit bén cua
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dén 16ng sao cho hai tim bia c6 chung mot canh thi khdc mau, hai tim bia c6 chung ding mdt dinh thi

khac sb. Gia tri % + 16 bang bao nhiéu?

Céu 25 [Ty Luén]: M6t hoc sinh ¢6 5 qua cdu mau xanh gidng nhau va mot s6 qua cAu mau do gidng
nhau. Ban &y muon xép cac qua cau thanh mot day va néu dit o 13 s6 qua cau ma qua bén phai né cung
mau v6ino, b 1a s6 qua cAu ma qua cau bén phai né khac mau v6ind thi a = b. Goi m 14 s6 lon nhat
cac qua cau mau do c6 thé dung sao cho t6n tai cach xép m + 5 qua cau thanh mot diy thoa man didu
kién néu trén.

1) Xéac dinh m
2) Ung vG6i m & trén, tim s6 cach x€p cac qua caudé cd a = b.

Céu 26 [Tw Luan]: Trong dot so két hoc ki I, thay Hoa c6 40 quyén véi gidng nhau mudn ting cho 5
hoc sinh la thanh vién trong ddi tuyén Toan sao cho hoc sinh nao cling dugc tang véi. Tinh xac suat
de khong c6 hoc sinh nao nhan dugc s6 quyén voi 1a mdt so chia hét cho 3.

Céu 27: Robinson Crusoe lac trén dao hoang dung 28 nam. Moi nim, ong khic 1én than cay mot hinh
da giac 16i dé danh dau ki niém. Biét rang trong 10 ndm dau tién, ong khic cac da giac c6 it nhat 100
canh; cac nim con lai ong khic da gidc 10i tiry y . Tong s do cac goc cua 28 da giac nay cong lai dung
bang 1001 . Hoi c6 bao nhiéu cach dé Robinson thuc hién viéc khac hinh théa mén céc diéu kién trén?

Cau 28: C6 10 cai hop khac nhau duoc danh s tir 1 dén 10 va 10 vién bi gidng nhau (mdi hop khong
nhat thiét c6 bi). S cach sap xép 10 vién bi vao 10 hdp sao cho tong s6 vién bi trong cac hop sb 1,2, 3

1a sb chan con tong cac vién bi trong cac hop 8,9,10 1a sb 1¢ 1a T, tinh —101(;0 ?

1 2 3 4 o 6 7 8 9 10

VT VT

tong la s6 chin tong 1a s6 18

Cau 29: Mot hinh vuong co kich thuée m xm (m > 2,m € N) dugc chia thanh cac 6 vuéng nho,
mdi 6 vuong c6 canh bﬁng 1 don vi. Chon ngéu nhién mot hinh chit nhat dugc tao thanh tir cac 6 vudng.
Tim gié tri nho nhat cua m dé xac suat chon dugc mdt hinh chit nhat ma khong phai 1a hinh vuéng 16m
hon 0,84.

Cau 30: Mot ngudi ding tir san nha va mudn budce 1én tang hai bing mot cau thang di bd ¢6 17 bac.
Biét rang moi budce cua nguoi do di duge 1 bac hodc 2 bac va so6 budce di luon phai 1a s6 nguyén. Hoi
nguoi nay co tat cd bao nhi€u cach di hét 17 bac cua cau thang d6?

Cau 31: Goi A 1a tap tAt ca cac sb tu nhién c6 4 chit sb 1ap tir X = {o, 1,2,3,4,5, 6} sao cho chir s6

6 diang mot lan va cac chir s0 con lai c6 mat to1 da mot lan. Biét tong cua tat ca cac sO tu nhién trong

tap A bang b . Hiy tinh gia tri cia lObOO (lam tron két qua dén hang don vi) ?

Cau 32: Hoi co tit ca bao nhiéu cach chon ra ba sé tu nhién tir tap [1; 20] sao cho tich cta ching chia
hét cho 81?
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CAu 33: Ban A4 chon tr tap X = {1; 2 3:4:5: 7; 8} ra ba chit sb rdi ghép lai thanh mét s tw nhién m
c6 ba chit s6 theo chiéu giam dan cia cac chit s6, ban B chon tir tip ¥V = {1; 2;3;4;5; 6} ra ba chit sb
roi ghép lai thanh mét s6 tu nhién n c6 ba chir s6 theo chiéu giam dan cta cac chir s6. Hoi c6 tat ca
bao nhiéu cach dé thu dugec m > n?
Cau 34: Tién hanh xép 10 cudn sach khac nhau vao 4 6 hang ngang. Hai cach dugc goi la giéng nhau
néu nhu thoa man dong thoi:

> Tinh tir trai qua phai, sb lugng sach trong mdi ngan 1a nhu nhau.

» Trong moi ngan cd so Iugng sach nhu nhau, cac cuon sach d6 phai dugc xép c6 thur tu giong

nhau. Goi 7' 1a s0 cach xép sao cho moi ngan dugc it nhat hai cuon.

38| (L9 | [2([S]He 7

(1am tron két qua dén hang don vi) ?

Hay xac dinh gia tri T
10000

Cau 35: Hoi c6 tat ca bao nhiéu s6 hang trong khai trién (17a + b+ ¢)'° sao cho tong s6 mii cia a va
b 16n hon 10?

Céu 36: Cho 14 hanh khach budc ngau nhién 1én 3 toa tau khac nhau. Goi 7' 14 xac suat dé sau khi
cac hanh khach budc hét 1én céc toa tau thi cac toa déu c6 it nhat mot hanh khach. Hay xac dinh 100007

(1am tron két qua dén hang don vi) ?

Cau 37: Hoi c6 tat ca bao nhiéu cach xép 300 vién bi gidng nhau vao 3 chiéc hop giéng nhau sao cho
khong c6 hop nao nhiéu hon 149 vién bi?

Céu 38: Mot con kién dang & dinh trén ciing A ctia mot hinh 20 mat déu (hinh v& dudi). Mbi bude di
chuyeén, n6 bo doc theo cac canh cua hinh 20 mat déu dé dén dinh ké ti€ép, moi dinh chi di qua toi da
mot lan. Hoi c6 tat ca bao nhiéu 16 trinh khac nhau khi con kién di chuyén xuong dinh dudi cung B ?

B B
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Céu 39: Chon ngiu nhién 5 sd phén biét tir tap X = {2; 4;6;8;10;12;13;14;16; 18;20} dé xép vao 5
6 nhu hinh dudi. Xac suat sb 13 & O va tong cac sb & A,0,C bang téng cac sé & B,0, D bang P,

tinh 2079P ?

Céu 40: Vong quay trong hinh duoc quay hai lan, va cac con sd ngiu nhién dimg lai ¢ vi tri mii tén
duoc ghi lai.

» SO thtr nhit dugc chia cho 4 dé léy s6 du, sb du nay chi dinh c6t trén ban co.

» SO thr hai dugc chia cho 5 dé lay so du, so du nay chi dinh hang trén ban co.

. A, 2R = £ A s g , \ Ay A LA AR A~ \ T ‘e A
Xac suat dé cap s6 nhan dugc chi dinh dung vao mdt 6 t6 dam trén ban co la E (v6i a,b 1a céc so

nguyén duong, % 1a phan sb téi gian) thi a + b bang bao nhiéu?

4
3
2
1
1 2 3
Vong quay Ban co

Céu 42: Trén mot 6 ludi nhu hinh, hinh chit nhat AB gdm 9 c6t va 5 hang 6 vudéng. Mot bé cin Xuét
phat tir diém A va chay dén diém B . Mdi budc, bé chn chi dugc chay sang phai hoac xudng dudi
dung 1 6 (di theo cac canh 6 vudng), vi vdy be cun ludn di theo duong ngan nhat. Trong hinh c6 céac
ving t6 ddm 13 nhimg bai bun. Bé cun khong dugc chay vao mién trong ciia cac ving t6 ddm, nhung
duoc phép chay trén duong bién cua chung.

35S
A

Hoi bé ctin ¢ bao nhiéu cach chay tir A dén B ?
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Cau 43: Cho tap hop A = {1; 2;3; 4...;100}. Goi S latap hop gém tat ca cac tap con cia A, mdi tip
con ndy gdm 3 phan tir ciia A va c6 tong bang 91. Chon ngiu nhién mot phan tir ciia S. Goi P % la
xéc sut chon dugc phan tir ¢6 3 sb 1ap thanh cdp s6 nhan. Tinh P . (Két qua 1am tron dén hang phan
tram).

Cau 44: C6 bao nhiéu nguodi tham gia vao cudc dAu co theo thé thirc vong tron mot luot, biét réng cuoc
dau co tat ca 84 van va c6 hai nguoi bo cudc khi moi nguoi da thi dau dung ba van?

Cau 45: Goi S 1a tap hop cac s6 ty nhién gdm 3 chit s6 d6i mot khac nhau. Chon ngiu nhién 2 phan

) A A , £, 2R I £ ~ K K . mo_ . s £
tu thudc tap S, xéc suat dé chon dugc 2 so c6 it nhat 2 chir sO giong nhau la — véi m,n 1a cac so
n

A A AT 1o L, :
nguyén duong, phan s0 — toi gian. Tinh m 4 n.
n

Cau 46: Lop 118 gém 40 hoc sinh, trong dot quyén gép hd tro hoc sinh vung 1t lut, mdi hoc sinh 16p
11B ung ho nhleu nhit 2 loai trong ba loai: sach gido khoa (SGK), quin 40 (QA) va tién mit
(TM). Biét s6 hoc sinh tham gia thoa mén céac diéu kién sau

1. S6 hoc sinh chi ting hd SGK nhiéu hon tong s hoc sinh chi ing hd QA va chi ing h$ TM
ding 1 ban.

2. Trong nhom khéng ting hd SGK, sé hoc sinh ting hd QA gap ba lan s6 hoc sinh ing ho TM.

3. S6 hoc sinh chi iing hé SGK nhiéu hon s6 hoc sinh iing h SGK va mét loai khac dung 5
ban.

Chon ngéu nhién 2 hoc sinh cua lop 118, biét xac suat dé chon dugc mot HS ing ho (QA & TM) va
mot HS chi ing hd SGK bang m , trong d6 m, n 1a cac sb nguyén duwong, phan sd s phan sb t6i
n n

gian. Tinh 3m +n.

Céu 47: Trong mot giai bong da danh cho hoc sinh, cac ban dugc chia vao dung mét trong hai doi c6
vii: Pgi Co vii Xanh va Dogi Co vii P6. Ban to chirc nhan thay rang néu chon ngau nhién 2 ban bat ky

. 1 7 A A r <\ A~ A As 1% , ]- (94 M A
trong khu vuc khan dai thi xac suat dé 2 ban d6 cung ¢6 vii cho mot di bang dung 3 Biét rang tong

s6 ban hoc sinh trén khan dai ndm trong khoang tr 300 dén 350 va sb ban thudc Doi C6 vii Xanh
nhiéu hon s6 ban thudc Poi Co vii P6. Héi ¢6 bao nhiéu ban thudc P61 Co vii Xanh?

Cau 48: Trong mit phang toa 4o Ozy , cho cac diém A(3,0), B(3,2),C(0,2).

Y

A
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Goi S 1a tap hop cac diém co toa d6 1a cac s6 nguyeén nam trong (ké ca trén canh) cua hinh chit nhat
OABC' . Chon ngdu nhién 3 diém tir tap S, xac suat @& 3 diém duoc chon tao thanh mot tam giac

vubng bang ﬂ, (m,n e N, (m,n) = 1). Tinh m +n.
n

Cau 49: M6t con ma dang dugc dat o vi tri chinh gitra tdim 6 vuéng d4 trong ban
co vua. Thay Nghia di chuyén con ma 4 budc dé sau 4 budc d6 quan ma quay
tré lai vi tri ban dau véi diéu kién 4 budc di khong trung nhau. Mdi bude di
chuyen Thay Nghia déu dit con ma & cac diém chinh giita tim 6 vuong do. (4
dzem ddt md sau 4 budce dwoc xem la 4 diém & tdm 6 vudng con md di dén). Xac
suat duong di cia con ma c6 4 diém dit d6 1a 4 dinh cta mot hinh vudng ¢

- N W b~ OO N @

dang %(1& phan s6 t6i gian, a,b € N*). Tinh a + 2b?

Cidch di chuyén ciia quin Ma: Ma di chuyén theo dwong chéo ciia hinh chit nhdt a b c de f
2% 3 6 vuong. (hodc 3 X2 6 vuong).

Cau 50: Bac Nghia dang gitip con trai sdp xép 16 cudn sach 6n thi vao mot chiée ké 5 ngin phan biét.

16 cuon sach nay thuoc 8 mon hoc khac nhau: Toan, Ly, Héa, Sinh, Si, Dia, Van, Anh. Mbi mén
hoc gom dung 2 cubn: mot cudn sach giao khoa va mot cudn sach bai tap. Dé viéc on tap dat hiéu qua
cao nhét theo tig khdi thi, bac Nghia dit ra cac quy tac khit khe sau:

% Do ngan ké nho, mdi ngin chi dugc chira téi da 5 cudn sach va khong duoc dé ngin nao trong.

% Hai cudn sach cta cing mot mon hoc phai luén nim chung mét ngin véi nhau.

« Cac mon hoc trong cung mot t6 hop mon thi phai nam ¢ 3 ngén lién tiép dé thuan tién cho viéc tra
cuu. Cac to hop bao gom: (Van, S, Dla), (Toan, Ly, Hoa), (Toan, Héa, Sinh) va (Toan, Ly, Anh).

% Cac cudn sach trong moi ngdn dugc xep theo hang ngang, thir tu tir trai sang phai.

Tdng sb cach sap xép 16 cudn sach niy vao 5 ngin ké thoa man diéu kién trén 1a 7. Tinh gia trj cua
T,
512

Céu 51: Tu cac sb tu nhién 1;2;3;...;15 c6 bao nhiéu cach chon ra 7 s phan biét gin vao 7 dinh
A, B,C,M,N, P,Q trong hinh sao cho ct 3 dinh théng hang thi c6 s6 theo thir tur 1ap thanh mot cép
s6 cong?

A
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Céu 52 [Ty Luan]: Co 2n (n nguyén duong) ky thu tham gia mét giai thi dau co vua, trong d6 co
hai ban tén 1a Hoa va Binh. Ban t6 chirc chia cac ky tha nay thanh n cap dé thi dau voi nhau.

a) Tinh s cach chia cip va ching minh rang s6 luong d6 ludn 1a mét sd 1¢.
b) Biét rang xac suat dé hai ban Hoa va Binh thi ddu cing cip 13 % . Tim n.

Céu 53: Xép ngau nhién ba doi giay khac nhau (gom 6 chiéc) thanh mot hang ngang. Biét rang xac
suét dé xay ra bién ¢ “khong co chiéc gidy trai nao nim canh chiéc gidy phai ciia mot doi khac” bang

% ti gian. Gia tri ciia m + n bang?

Cau 54: Cho mot cai hop chira (n + 1) qua bong (v6i n 1a sb nguyén duong), trén d6 lan luot ghi cac
s0 nguyén tr 0 dén n , moi s6 dung mot lan. Tu hdp nay, ta thuc hién qua trinh lay ra mgt qua bong,
ki€m tra s0 ghi trén bong r6i lai bo vao hop, 1ap lai qua trinh d6 5 lan. Goi a la s6 truong hop ma 5
s6 di kiém tra thoa man céc diéu kién sau

> S6 ghi trén qua bong lay ra sau khong nho hon s6 ghi trén qua bong lay ra trude do.

> S ghi trén qua bong 13y ra 1an ba 16n hon s ghi trén qua bong 1y ra lan tht nhat dung 1 don vi.

18
Gia tri cua

bang?
n1n+2 g

CAu 55: SO cach x6a di 26 chir cai tir chudi 30 chir cai
TSATSATSATSATSATSATSATSATSATSA
sao cho 4 chir ci con lai tao thanh tir 7SAT theo dung thur ty?

Cau 56 [Ty Luan]: C6 3 qua bong xanh, 4 qua bong do, 5 qua bong tring. Cac qua bong cling
mau 13 gidng hét nhau. Hoi c¢6 bao nhiéu cach xép 12 qua bong d6 trén cung mot hang ngang
sao cho nhom 3 qua bong xanh khong nam ké nhau, nhém 4 qua bong d6 khong nam ké nhau
va nhom 5 qua bong tring khong nam ké nhau.

Céu 57 [Tw Luén]: Cho n dudng tron doi mot cit nhau va khong c6 ba dudng tron nao cung di qua
mot diém. Hoi voi n dudng tron nhu thé thi chia mét phang thanh may mién?

Céu 58: Nhu hinh v&, trén mot dia tron c6 v& mot duong tron véi ban kinh bang 1. Trén duong tron
nay ¢6 6 diém chia chu vi thanh 6 phan bang nhau, va tim ctia duong tron ciing duoc danh dau. Co
7 14 co duge danh s tir 1 dén 7. Nguoi ta muén dit 7 14 co nay vao 7 diém noi trén, mdi diém dat
dung mot 14. Hay tim s6 cach xép sao cho trong s 7 diém dat co, néu 3 diém bat ky tao thanh mot
tam gidc déu c6 canh bang 1, thi tdng cua ba sb ghi trén ba 14 cd tai cc dinh ciia tam giac ¢6 phai nho
hon hodc bang 12. (Luu ¥: Cac cach xép trung nhau qua phép quay duoc tinh 13 mot).
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Cau 59: Mot tam giac ngau nhién 1a mot tam giac duoc tao ra bang cach tung ngau nhién, ddc 1ap mat
cap xuc sic can dbi, dong chét ba lan lién tiép. Mbi 1an tung ta dem cong s6 chdm trén mat hai con xuc

sdc thu duge cac sb a,b,t lan luot 1a do dai hai canh va 15(t —1)° 1a goc gilra hai canh d6. Goi S la
tap hop cac tam gjéc ngau nhién. Chon ngau nhiéq mot phén tir cua S, tinh xac suat dé chon duoc mot
tam gidc vudng bang bao nhiéu (lam tron hang phan trdm)

; ‘Qﬂ
15(t —1)°
b
a, dugc chon ngau nhién (khong hoan lai) tir tap hop {1,2,3,...,1000} . Tiép theo

Céu 60: Ba sb a,a,,a
do6, ba sb khac b,,0,,b, dugc chon ngau nhién (khong hoan lai) tir tdp hop 997 s6 con lai. Goi p la xac
suat dé sau khi xoay chiéu phu hop, mdt vién gach ¢6 kich thude a x a, xa, ¢ thé dat lot vao bén

trong mot chi€c hop co kich thude b x b, X b, , sao cho cac canh cua vién gach song song voi cac canh

ctia chiéc hop. Biét p co dang % t6i gian, tinh 4a + 8b.
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B. Phén 10i giai
CAu 1: Pai Hoc Bach Khoa Ha Noi t chire phong vén 8 hoc sinh, trong d6 co I}ai hoc sinh truong A
, hai hoc sinh truong B, hai hoc sinh tmc‘mg‘ C yé h;li hog sinh truong D . B¢ tranh tinh trang gian
1an, truong Pai Hoc Bach Khoa Ha Ndi yéu cau sap xép cho nhu sau:
> Xép 8 ban thanh 2 hang ngang, mdi hang bén ban.
> Hai ban ciing truong khong ngdi canh nhau va ciing khong ngdi d6i dién nhau.

A B D

S6 cach ma Pai Hoc Bach Khoa Ha Noi ¢6 thé sép xép béng bao nhiéu?
Gelulion: OGH MnP
Tra loi: 8064
Hoan vi 1é€ch (Derangement): Cho mot tap hop S = {1, 2,..., n} .Mothoanvi o cua S, kihi¢u D ,1a

mot hoan vi 1éch néu véi moi phén to i trong S, ta c6: o (z) = 1 (tic la, phﬁn tor & vi tri tho ¢ khong

) ) , 3 ) e -1)
phai 1a phan t 7 ban dau). Khi d6 ta co: D :n!Z:u:n![l—i—i—i—l—i—...—ku
! = or 1! 2! 3! n!
TH1: 1 hang c6 4 truong khac nhau
Hoan vi 4 ban ¢ hang 1 ¢6 4! = 24 cach, chon 4 ban ¢ hang 2.
IO 1 1 1 1 L n 4
SO hoan vi 1éch 1a: 4 !x 1—5—1—;—54—5 = 9. Hoan vi timg d6i: (2!)" =16

= C6 24.9.16 = 3456 cach
TH2: M&i hang c6 2 cip hoc sinh cung truong

Chon 2 trudng trong 4 truong dé xép vao hang 1 ¢6 Cf = 6 cach.

Sap xép vi tri cho céc cip co 2.2 = 4 cach. Hoan vi timg d6i: (2!)" =16

= C06 6.4.16 =384 cach

TH3: Moi hang chi ¢6 1 cap hoc sinh cung truong

Chon 2 cap hoc sinh dé dua vao hang 1, hang 2 ¢6 4.3 = 12 cach. Hoan vi timg doi: (2!)* = 16
TH3.1: 2 AD dbi nhau

L le s Ls

& afa]]
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C6 3 cach xép AD d6i nhau, mdi cach xép AD ddi nhau c6 2 cach xép 2 ban B va 2 ban C
= C06 3.2 =06 cach
TH3.2: 1 AD d6i nhau, 1 AD khéng dbi nhau

D D

Co6 4 cach xép 1 AD d6i nhau, 1 AD khong dbi nhau, mdi cach xép AD dbi nhau, 1 AD khong ddi nhau
c6 2 cach xép B,C = Co6 4.2 = 8 cach

TH3.3: Khong c6 cip AD ddi nhau

C6 4 cach xép khong c6 cip AD dbi nhau, mdi cach xép khong c6 cip AD d6i nhau c6 2 cach xép B, C
= C6 4.2 = 8 cach

Viy ¢ tht ci: 3456 + 384 +12.16.(8 + 6 + 8) = 8064

Cau 2: Khi mdt con xtc xic dugc tung hai lan, goi 1an luot cac s6 chdm xudt hién 1a a,b . Khi do, xac

suét dé ‘a — 3‘ + ‘b — 3‘ = 2 hodc a = b bang bao nhiéu? (lam tron két qua dén hang phan tram)
Solulion: LGH MnP

Tra loi: 0,33

Goibiéncd [a —3|+|b—3=21a A,biéncd a = b 1a B, khi d6 xac suat can tim la P(AU B).

Khi tung mdt con xuc xic hai lan, cap s (a,b) thu dugc 1a cic cap co thi tu.

Cac truong hop dé bién ¢ A xay ra la (1, 3) , (2, 2) , (2, 4) , (3, 1),(3, 5),(4, 2),(4, 4) , (5, 3),nén

P(4) = %

(Hinh vé& minh hoa cac diém (a,b) théaman |a —3 |+ |b—3 |=2)
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o 12345 %

Cic trutng hop dé bién ¢6 B xiy rala (1,1),(2.2),(3.3). (4.4).(5.5),(6.6). nén P(5) = =

Cac truong hop dé bién cd AN B xdyrala (2, 2) (4, 4),do d6 P(AN B) = %

Vi vy, theo cong thirc cong x4c suit,
2 1
P(AUB) = P(A)+ P(B)— PANB) =+ 0~ 2 1 ¢33
36 36 36 3
Cau 3: C6 6 qua bong giéng nhau, 1an lugt ghi cac sé 1,2,3,4,5,6. Liy ngdu nhién khong hoan lai 3

lan, mdi lan 1dy 1 qua. Goi m 1a gia tri trung binh cta hai s6 1iy ¢ hai 1an dau, n 1a gia trj trung binh
cua ba so lay dugc. Tinh xac suatdé | m —n |< 5 (1am tron két qua dén hang phan tram)
Golulion: LGH MnpP
Tra loi: 0,47
Léy khong hoan lai 3 1an tir 6 qua bong khéc nhau, s6 két qua c6 thé (c6 xét thir ty) 1a A4® = 120.

a-+b a+b+e
n=———.

Goi hai s6 1dy ¢ hai 1an dau 13 a,b, s6 1y ¢ 1an tha ba la ¢. Khi d6 m = , ;

A 1
biéukién | m —n [< 2 tuong duong

1

atbre atdl 1 < el2e-@th)is

2¢ —(a+b)
E 2 |72 6
Suyra —3<2c—(a+0) <3< a+b—-3<2c<a+b+3<=2c—3<a+b<2c+3.

DPém s6 cip cb thi ty (a,b) (voi a,b € {1,2,3,4,5,6},a = b, dong thdi a = ¢,b = ¢) thoa didu kién
theo ting gia tri c:

“Khic=1:2c—3<a+b<2c+3=a+b<5.Khido (ab)=(23),(3,2),co 2 cach.
-Khice=2:1<a+b<7.

Cac cip (a,b) thoa la (1, 3),(1,4),(1,5),(1,6),(3,4),(3,1),(4, 1),(5, 1),(6, 1),(4, 3),0() 10 céch.
~Khic=3:3<a+b<09,cb 16 cach.

=
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-Khic=4:5<a+b<11,c6 16 cach.

-Khic=5:7<a+b<13,co610 cach.

-Khic=6:9<a+b<15,co2cach.

Vay sb cach thuanlgila 2+ 10 +16 +16 + 10+ 2 = 2(2+10+16> =56 .

56 _ 7

120 15

Cau 4: Truong THPT Thing Long td chire cudc thi “hoa huéng dwong” véi thé 1& cude thi nhu sau:
> C6 tat ca 12 do6i tham gia, mdi doi co ba thanh vién.

> Moi thanh vién trong d6i thuc hién chon ngau nhién mot tip con cua tip S = {1, 2,3,4,5, 6}.

Do d6 xac suatcantimla P =

> DPoi thang s& 1a doi chon dugc mot “hoa hudng dwong” (ta ndi rang cac tap hop A, B,C tao thanh
mdt “hoa hudéng duong” néu ANB=BNC =CNA).
Xac sudt dé c6 dung moi doi thing cudc thi 1a bao nhiéu? (lam tron dén hang phan trim)
Solution: LGH MnP
Tra loi: 0,36
Xét 1 phén tir 7 batky trong tap S = {1..6}.

MG&i thanh vién trong doi (3 ngudi) c¢6 quyén chon hodc khong chon z .

Tong s céch chon: 2x2x 2 = 8 cach

Pé cac giao bang nhau, phan tir « khong dugc phép thudc dung 2 tap hop do d6 z chi dugc phép:
» Khong thudc tdp nao: 1 cach

» Thudc ding 1 tap: 3 cach

» Thuoc ca 3 tap: 1 cach

= C6 5 cach hop 18 trong tong sd 8 cach.
6
Vitap S ¢6 6 ph?m tir doc lap, xac suat dé ca ddi tao thanh hoa huong duong la: [2]

6 6 1
Xéc suat dé c6 duy nhat mot doi thing la: C - [2] 11— [g] ~0,36.
Céu 5 [Tw Luin]: Trong sd tit ca cac tdp con khac rdng cta tip hop T = {1;2; 3;4;5;6;7; 8; 9;10},

nguoi ta chon ra hai tdp hop A, B sao cho ANB=9g va AUB=T. Tinh xac sudt dé
s(B) > 4.s(A), trong d6 s(A) 1a tong cac phan tir cua A, s(B) la tong cac phan tir cia B .

Golution: OGH MnP
Tong s tap con ctia tip hop T 1a 2'° = 1024 . Mdi cip (A4, B) dugc xac dinh duy nhat béi viéc chon
tap A (khid6 B =T \_A). Do A, B khac rong nén ta loai truonghop A =0 va A="T.

S6 phan tir ctia khong gian mau: n(Q) = 2" — 2 = 1022

Tdng cac phan tir cia tap 7' la: S,

— 55, khi d6 diéu kién s (B) > 4s (A) tro thanh:
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55 — s(A4) > 4s(A) =55 > 5s(A) = s(A) <11
Bai toan tré thanh: Dém s tip con A = & sao cho tong cac phan tir < 11.
Goi k 1a s6 phan tir cia tap A . Ta xét lan luot:
Trwong hop k = I: Cac tap con la {1},{2},...,{10} = C¢ 10 tap hop.
Truong hop k =2: Goi A = {z,y} véi z < y.Didukién z +y <11.
)z =1=y €{2;...;10}: 9 tap.
)z =2=y¢ec{3..;9}:7tap.
+) z=3=ye{4;..;8}:5tap.
)z =4=ye{56;,7}:3tap.
)z =5=yec{6}:1tap.
= Tong: 9+ 745+ 3+ 1 =25 tap hop.
Truong hop k=3: Goi A = {z,y,2} véi © <y < z.Dicukién z +y + 2z <11.
Hr=1Ly=2=2¢€{3...;8}: 6 tap.
Hr=1Ly=3= z¢€{4;...;7}: 4 tap.
)z =1y=4= z¢€{506}:2tap.
)z =2y=3= z¢€{4;56}:3 tap.
H)r=2,y=4=2=>5:1tap.
= Tong: 6 +4 42+ 3 +1=16 tap hop.
Truong hop k = 4: Chi c6 2 tap thoa man 1a {1;2;3;4} (tong 10) va {1;2;3;5} (tong 11)
= Co 2 tap hop.
53
1022

Cau 6: Co 15 thé dugc danh s6 tir 1 dén 15 . Nguoi ta bo tat ca cac thé nay vao 7 chiéc hop mét
nhan (hdp khong phan biét, dugc phép rong) sao cho:

Téng s6 tap con thoa mén 1a: 10 + 25 4+ 16 + 2 = 53 . Xac suat can tim: P =

> MObi hop chira nhiéu nhit 1 thé mang sé nguyén t6;
» (0 it nhat hai thé mang so chinh phuwong nam cung mot hop.

. N A s A . 5 5 ~ A 1on: .7 . N M ‘A
Goi N 1a s6 cach phén chia thé thoa man dé bai, gia tri — bang bao nhiéu?
-

Selution: CeT
Tra loi: 6517
Céc thé tir 1 dén 15 gdm:

« SOnguyéntd:2,3,5,7, 11,13 — 6 the.
e SO chinh phuong: 1, 4,9 — 3 thé.
e Conlai: 6,8, 10, 12, 14, 15 — 6 thé.

C6 7 hop khong phan biét, duge phép rong.
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Piéu kién 1: M&i hop chira nhiéu nhét 1 thé nguyén té. Vi co 6 nguyén td, ta xép chung vao 6 hop khac
nhau, m01 hop 1 thé. Do hop khdng nhén nhung cac nguyén t phén biét, cach xép nay 1a duy nhit: 6
hop mdi hop chtra mot nguyén 6, 1 hop con lai rdng.

Sau khi xep nguyén to cac hop trd nén phan biét: 6 hop duoc gin véi chinh nguyén t6 d6, hop rong
1a duy nhét. Bay gio xep 9 thé con lai (3 chinh phwong + 6 thudng) vao 7 hop nay. Mdi thé c6 7 lya

chon, doc lap. Vay tong s6 cach xep thoa man diéu kién 1 1a 7°.

Piéu kién 2:Coit nhét hai thé chinh phuong ciing mot hop.

Ta tinh phan bu: khong c6 hai chinh phuong nao cung hop.

86 céch chon 3 hop khéc nhau tir 7 hop: C2 = 35.

Xép 3 thé chinh phuwong phan biét vao 3 hop d6: 3! = 6 cach.

6 thé con lai mdi thé c6 7 cach chon hop: 7° cach.

Vay s6 cach khong c6 hai chinh phuong cting hop 13 35 x 6 x 7° = 210 x 7°.

SO cach thoa man didukién 1,21a: N =7° —210x 7° = % = 6517.

Céu 7: Cho mét hinh bat giac déu c6 tam dinh A, B,C, D, E, F,G, H . Nguoi
ta gin ngau nhién vao 8 dinh ndy 8 sd tw nhién 1;2;3;4;5:6;7;8 (mdi sd gin
dung mot dinh). Chon ngiu nhién mot tam giac c6 3 dinh liy tir 8 dinh cua

bat giac da cho. Goi P la xéc suit dé thu duoc mot tam giac vudng voi ba so
trén ba dinh cta tam glac d6 (theo mét thir ty nao d6) 1ap thanh mét cip s6 Z &

cong. Biét xac suat P = — (phén sO toi gian). Hay tinh m + 3n. e D
n

Gelulion: OGH MnP
Tra loi: 303
Xac suit chon dwoc tam giac vudng
Tong s6 tam gidc chon tir 8 dinh 1a C?.
Vi bat giac déu noi tiép dudng tron, tam gidc nodi tiép duong tron d6 vudng khi va chi khi c6 mot canh
1a duong kinh. Trong bat giac déu co 4 cip dinh ddi dién ——— Co6 4 duodng kinh.
24

3
8

(Vi chon 1 duong kinh: 4 cach; chon dinh thir ba (khac 2 ddu duong kinh): con 6 cach).
Xac suit ba s 1ap thanh cip sb cong y g
Ba s6 phan biét lap thanh CSC < c6 dang (a,a + d,a + 2d) v6i d > 1.

S6 tam giac vudng: 4.6 = 24. Do d6 P(A L) =

A F
Trong 1;2;...;8, ta xét cac truong hop:
e d=1l:a=1——6nénco 6 bo.
B E
e d=2:a=1——4 néncod 4 bo.
(o) D

e d=3:a=1——2néncod 2 bo.
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Téng congcod 6 +4+2 =12 bd ba sb 1ap thanh CSC. Téng s6 bo ba sb chon tur 1;...;8 1a C;.
12
Vay P(CSC) = —
8
Ghép hai diéu kién
Viéc “chon du’qg tam giac vuong” ph},l thgc}c Vég hinh hoc chon dinh, con “chon dugc CSC” phu
thudc vao céac so gan tai 3 dinh;do gan s6 la ngau nhién nén hai su kién doc lap.
24 12 9 m

Vithé P = P(A 1).P(CSC)=—=.— = —=—,
03 C’; 98 n

Dodd m =9,n =98 = m+3n =9+ 3.98 = 303. Vivay |m + 3n = 303|.

Cau 8: Trong 16p chuyén Toan trudng Chuyén Lam Son c6 36 ban hoc c4 nhan (mdi ban chi duogc
xép nhiéu nhat mot ban), dugc xép thanh 4 hang va 9 cot (cac hang dugc danh sd tir trén xudng dudi
theo thtr tu tir 1 dén 4, cac cot duoc danh s tir trai qua phai theo thur tu tir 1 dén 9). Biét si sb hoc
sinh ctia 16p 1a 35 . Sau hoc ki I, thay chii nhiém xép lai chd ngdi cho cic ban hoc sinh trong 16p. Gia
sir trude thoi diém chuyén chd ban ngdi & hang thir m, cot thir n va sau khi chuyén chd ban do6 s&
ngdi & hang thtr a_,cOtthr a thita gan cho bando s6 nguyén 1a (am + an) — (m + n) . Néu ban dau

ban tréng & vi tri (1; 1), sau khi chuyén chd ban tréng & vi tri (2; 5) thi tong ciia 35 s6 nguyén duoc
gan cho 35 ban la bao nhiéu?
Gelulion: OGH MnP
Tra loi: -5
Goi T la téng‘ chi sf) (hang —|—9ccf)t), cua tat ca 36 ban hoc trong 16p. Vi cac ban hoc 1a ¢6 dinh, nén gia
tr1 7' 1a mot hang s6 khong doi, bat ké ai ngdi ¢ dau.
Tong toa do ctia 35 hoc sinh trudc khi chuyén chd 1a: T — (1 +1) =T — 2
Tdng toa d6 cua 35 hoc sinh sau khi chuyén chd la: T — (2 +5) =T —7
Tong cua 35 sb nguyén dugc gan cho 35banla: S = (T —7) — (T —2) = —5
Cau 9: Mot nhém 12 nguoi twong ing véi ma sé 1;2;...;12 ding quanh mot vong tron ciing tham gia
trd choi. Ho dugc sap xép mot cach ngau nhién trén 12 vitri A, B,..., M, N cta dudng tron, vi thé cac

s6 duoc xép khong theo thir ty dinh trude. Nguoi quan tro du’ng 0 vi tri tdm duong tron, anh ta bbe
ngiu nhién 2 1an, mbi 1an 1 thé va khong hoan lai tir hop dung céc s6

{1, 2:3;4; 5} . Néu ngudi quan tro boe duge sb chia hét cho 3 thi tit ca

nhitng ngudi ciing mang sb chia hét cho 3 sé tién vé phia tim duong tron
dé tham gia mot tro choi nho va tinh diém, néu nguoi quan tro bbc ding
thé co s6 chia cho 3 du 1 thi nhitng ngudi mang s6 chia cho 3 du 1 cling
tién 1én phia trudc, luat choi twong tw néu ngudi quan tro bbc dugc sb chia
cho 3 du 2. Xéc suit dé sau 2 1an ngudi quan trd bdc thé thi khong co

hai nguoi ké nhau trén dudng tron duoc chon bang % (trong d6 a,b

nguyén duong va khong c6 uédc chung 16n hon 1), tinh a xb.
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Gelulion: OGH MnP
Tra loi: 1155

% o Nhoém nguoi o
S6 du khi chia cho 3 , . Hop thé
(twong wng voi ma so)
Du 0 4 nguoi: {3;6;9;12} 1 thé: {3}
Du 1 4 nguoi: {1;4;7;10} | 2 thé: {1;4}
Du 2 4 nguoi: {2;5;8;11} | 2 thé: {2;5}.

Mot két qua cua phép thir bao gom 2 yéu th:
1. Céach sip xép 12 ngudi cu thé vao 12 cai ghé: C6 12! cach.
2. Céach quan tro boc 2 thé tir 5 thé: Co 052 =10 céch.
= Tong sb két qua c6 thé xay ra: n(Q) = 12!1x 10
Ta xét cac kha ning boc thé dé xem c6 bao nhiéu cach xép nguoi thoa man.
Dé théy néu quén tro bde dugc hai thé khac s6 dur thi c6 8 nguoi duge chon, ma trong vong tron chi
c6 toi da 6 nguoi khong ké nhau, do do truong hop nay loai
Néu boc dwoc 2 thé cing s6 du:
C6 2 cap thé thoa man ({1;4} hodc {2;5}).
Khi béc dugc nhom nay, s& co 4 ngudi dwoc chon
Ta can xép 12 ngudi vao vong tron sao cho 4 nguoi dwrge chon khong ngdi canh nhau.
e Chon 4 vi tri ngéi cho ngudi dugce chon sao cho khong ké nhau: 105 céach
e Hoan vi 4 nguwoi dwge chon vao 4 vi tri do: 4! cach.
e Hoan vi 8 nguoi con lai vao 8 vi tri con lai: 8! cach.
= S cach xép thoa méan: 2 x 105 x 4 !x 8!
2x105x4!x8! 7
10x12! 165

= axb=1155

Vay x4c xuat can tim la: P =

Tinh s6 cach chon 4 vi tri khng ké nhau trén vong tron 12 diém:

C6 dinh mot vi tri X bat ky trén vong tron.

. TH1: X dwoc chon. Ta can chon tiép 3 vi tri tir 11 vi tri con lai sao cho khong ké X va khong
ké nhau. Tuong dwong chon 3 vi tri tir 7 khoang trdng ctia 6 ngudi con lai: C? = 35 cach.

. TH2: X khong dwgc chon. Ta can chon 4 vi trf tir 11 vi trf con lai. Tuong duong chon 4 vi tri
tir 8 khoang trong cta 7 ngudi con lai: C; = 70 céch.

= Tbng s cach chon vi tri: 35 + 70 = 105 cach.
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Cau 10: Tir mot hé théng cac bong dén nhu hinh v€, nguoi ta st dung 3 loai mau xanh, do, vang cho
cac bong dén 6 moi vitri A, B,C,D,E,F,G .

A
(‘\ B

C

Hoi ¢ bao nhiéu cach bd tri cac loai bong dén sao cho 2 bong dén ké nhau (duoc ndi voi nhau ding
mdt doan day) thi khac mau?

Solution: CeT
Tra loi: 84
Dé giai quyét bai toan gon gang nhat, ta chon diém D 1a trung tim dwoc t6 mau dau tién
T6 mau diém D ¢6 3 cach, kéo theo ba diém A, E, G chi con 2 mau dé chon cho mdi diém.
C6 2 trudng hop xay ra khi t6 mau ba diém A4, E, G
Truwong hop 1: 3 diém cing mau
C6 2 cach t6 sao cho 3 diém A, E, G kéo theo 3 diém con lai 1a B, F,C déu ndi v6i 2 diém ciing mau
Khi d6 ba diém con lai mdi diém c6 hai cach t6 mau, suy ra cé tat ca 2 x (2x2x 2) = 16 cach to.
Truong hep 2: 2 diém cung mau, 1 diém khac mau
C6 3x2 cach to cho 3 diém A, E,G kéo theo 3 diém con lai 1a B, F',C chi c6 1 diém duoc ndi v6i 2
diém ciing mau, suy ra c6 tit ca 3x 2 x (1x1x2) =12 cach to
Tdong sb cach t6 mau 1a: 3 x (16 + 12) = 84 céch.
Cau 11: C6 9 ngudi ciing 1én 3 toa tau mang s6 lan luot 1,2, 3. Trong 9 ngudi ndy thi ¢ 4 ban An,
Binh, Cuong, Duy. Ban An s€ 1én cung toa voi it nhat mot trong hai ban Binh va Cuong nhung nhét
dinh khong 1€n cung toa v6i ban Duy. Do6i véi ban Duy , néu khdng 1€n cung toa voi Cudng thi Duy s€

& riéng 1 toa. Biét ring khong co toa tau nao chira 5 hanh khach, hoi cé bao nhiéu cach dé 9 ngudi
lén 3 toa tau thoa man tat ca diéu kién trén?

Gelulion: OGH MnP
Tra loi: 1302
Ta xét hai trudong hop chinh dua vao vi tri cia Duy va Cuong.
Trwong hop 1: D dicung C
Vi A khong di voi D (dang & cung C'), nén dé thoa mén diéu kién, A phai di cung B .
Khi nay tdn tai ba nhom: Nhom CD & cung 1 toa, AB ¢ cung 1 toa, va nhdm con lai chua ¢6 ai
Ta tién hanh xép 5 nguoi khac vao 3 nhém nay sao cho khong nhém nio c6 5 nguoi.
Téng s6 cach xép 5 ngudi: 3° = 243.

Cac cach bi cam:
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e Toa cd san 2 nguoi thém dung 3 ngudi: C; -2° = 40.
e Toa co san 0 ngudi thém ding 5 nguoi: 1 cach.

Be} toa doc 1ap, khong giao nhau, nén s6 cach bi cAm: 40 + 40 +1 = 81.
S6 cach hop 1€: 243 — 81 = 162.

Xép 3 nhom vao 3 toa tau: 3! =6 cach.

Vay truong hop 1 c6: 6 x162 = 972 cach.

Trwong hop 2: D di mdt minh

D chiém 1 minh 1 toa c6 3 cach chon, 8 ngudi ( 4, B, C'+5 ngudi khac) chia vao 2 toa con lai.

Téng cach xép 8 ngudi vao 2 toa: 2° = 256 cach.
S6 cach xép sao cho c6 toa ¢ 5 ngudi: 2 x Cg =112.

= S cach xép hop 18 1a: 256 — 112 = 144 .
Xét truong hgp A ¢ 1toacon B,C & toa con lai

Co: 2% (2" =€} - €)= 34
Vay truong hop 2 ¢6: 3 x (144 — 34) = 330 cach
Tong s6 cach thoa yebt 1a: 972 + 330 = 1302.

Cau 12: Tai mot hoi chg vao nhitng ngiy xuan, dé trang tri mot tam
banner hinh ngii gidc déu ABCDE canh bang 1 mét, nguoi ta can chon
va to mau cho 5 tam giac can c6 cung dinh O (tham khao hinh v€) tir 4
mau xanh, dé, vang, tim. Tiép theo ho can chon 6 sb tu nhién phan biét
tir tap 1;2;3;...;25 dé lap vao 6 vi tri dinh (gdm 5 dinh ngii giac va tim
O ciia ngil giac). Yéu cau dit ra 1a hai tam gidc c6 chung ding mét canh
thi khac mau, dong thoi cac s lién tiép trén 5 dinh ngii giac theo thir tu
1ap thanh mot cip sé cong véi tong cia cap sb cong ndy 1a s6 nam & tAm
O cua ngil gidc (mot dinh bt ki déu co thé bat dau ciia mot cp sd cong D c
nao do6). Hoi c6 bao nhi€u cach t6 mau, chon s6 cho banner thoa man tit ca diéu kién trén?
Solulion: LGH MnP

Tra loi: 9600
Ta chirng minh mdt bé dé qua bai toan phu sau:
Cho mot da giac c6 n dinh ¢6 dinh (n > 3). Céac dinh dugc danh s6 thir ty 1an luot la =, ,,..., 2, .
C6 k mau khac nhau. Hay tinh s cach t6 mau cho cac dinh z, sao cho mdi dinh duoc t6 diing 1 mau
va hai dinh ké nhau (ndi bang mét canh) phai khic mau nhau.
Chirng minh
Goi a, la so cach t6 mau thoa mén yé€u céu cho da gidc n dinh.
Ta "cit" canh nbi giira T varm.
Luc nay da giac tré thanh mot dudng gip khic (hang doc) gém cac dinh: T, =T, — Ty —...— T,

D@ thay tong s6 cach to cho hang doc la: P, = k(k —1)"".
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N&i lai phan da cit ta thay trong P céch t6 hang doc ¢ trén, mbi quan hé giira dinh dau r, va dinh
cubi z, ¢ thé roi vao 1 trong 2 truong hop

Truwong hop 1: © =z c¢6 a  cach to.

Truong hop 2: z ==z

Khi "chap" z, va z lai, da giac n dinh bi thu nho thanh da giac n —1 dinh (2, x,,...,z, ).

Do do, coa, , céch to.

Téong s6 cach t6 hang doc bing tong cua hai truong hop trén: P =a +a
Skk-1)"=a +a

Taco:a +a  =[k-1)+1k-1)""=a +a_ =k-1)"+Fk-1)"

a —(k=1"=—la_ —(k-1"

Dit day so phy, ta tim dugc cong thirc tong quat:

a = (k—1)" +(—1)"(k — 1) day cling 1 s6 c4ch t6 mau cho da gidc n dinh (z,...,z ) véi k mau

n—1

o Quay lgi bai todn ban diu
Nhan thay rang, 5 tam giac can cung dinh O c6 cau truc tuong tu voi 5 canh ciia mét da giac, do do
s6 cach t6 mau théa man yéu cau bai toan 1a (5 canh, 4 mau): (4 —1)° + (—1)°(4 — 1) = 240 cach
Tiép do ta xir 1y diéu kién dién s o
Goi 5 s0 ty nhién trén cac dinh ngii giac theo tha tu 1a mot cap so cong:
m—2d; m—d; m; m+d; m+2d (m,deN).

Theo dé bai, tong 5 s6 nay bang sé ¢ tim O, nén: O =5m ma O <25=m < 5.
Tacd: m—2d >1=2d <m—1.
Do 2d <m —1 va d >1,tachicinxét m tir3 dén 5:
Voim=3:2d<2=d=1.

o B0s6: {1;2;3;4;5}. Tam O = 15.
Voim=4:2d<3=d=1.

e B0s6: {2;3;4;5;6}. Tam O = 20.
Véim=>5:2d <4=dec{l;2}.

o d=1:Bosd {3;4;5;:6;7}.Tam O = 25.

o d=2:Bosbd {1;3;57;9}. Tam O = 25.
= C6 dung 4 bo s6 thoa man.
Co 5 cach dat so dau tién, va 2 chi€u dién so suy ra co tat ca: 4 x2x 5 = 40 cach dién so.
Vay, so cach tQ mélq va 9hon s0 cho banner thoa n}én tat ca dicu kién tré;n la: 40 x 240 = 9609 cach
Ngoai ra o phan dién so ban doc hoan toan co thé tw duy theo huong so o tam O phai chia hét cho 5

Dong bién soan: CeT & CLB RGH MnP | Trang 23



Céu 13: Tu tdp hop s6 tu nhién 1;2:3;...:25;26, can chon ra 10 sd phan biét dé
gan vao 10 6 vuong don vi nhu hinh vé. Goi 7' 1a s6 cach chon sb sao cho moi sb
¢ hang trén luén nho hon moi sb & hang dudi, moi s6 bén trai luén nhd hon moi sb
bén phai cung hang, dong thoi cac sb thude cac 6 A, B,C, D theo thir tw 1ap thanh C

cap sb cong. Gia tri % bang bao nhiéu?
Solution: DGH MnkP
Tra loi: 6118

Goi 10 s duge chon va sép xép theo thur tu tang dan la a <a, <..<a;.

Khi d6 cac diem A, B,C, D lan lugt dugc dién cac s0 a,a,,a,,a,,

Yéu cdu A, B,C, D lap thanh cip sé cong nén: a,=a, +d,a, =a +2d, a,=a +3d (d€N)
Nhu véy ta can chon thém céc s6 ndm giita cac mbc nay:

e Khodng (a,,a,): Chon 156 (a,). Sdcachla C) .

e Khoang (a,,a,): Chon2sd (a,,a,). SO cachla C? .

e Khoang (a_,a ): Chon 3 sb (a.,ag,q,). Sb cach la cy ..

6 10
biéu kién dé ton tal cac sb nay la d—1>3=d>4. Vai mdi d, s6 cach chon a, théa man
a, <26 < a <26—3d la 26 —3d, matkhic a > 126 -3d >1=d <8.

8
Tong sb cach chon T 1a: T = " (26— 3d) x(C_, - €2 - 3, ) = 24472 = % — 6118
4
CAu 14: Mot cau thang rat dai duoc danh sb cac bac lan luot 1a 0,1,2,3,... theo thir tu tir thép 1én cao

» Chau chau xuét phat & bic 0; mbi lugt nd nhay 1én 1 béc, 2 bic hofic 3 béc.
» De¢ xuat phat ¢ bac 20; moi lugt dé [udn nhay xuong ding 2 bac.

D& mén nhay —
xuéng 2 bac -

Chau chiu nhay lén
1,2 hodc 3 bac

Hai con bat dau nhay cung luc, ctr 10 gidy nhay mot luot. Biét rang sau 10 luot dau tién (khi dé nhay
hét bac cau thang) thi chau chau c6 N cach nhay sao cho hai con gdp nhau tai mdt bac cau thang nao

do, hay tinh gié tri %

Solution: LGH MnP
Tra loi: 1647
Goi k 1a s lugt nhay dé hai con gip nhau (1 < k < 10).
e VitricoaDésau k luot: 20 — 2k .
e Vitri cia Chau chdusau k luotla S, .
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Pé hai con gip nhau: S, =20-2k.
Vi mdi budc Chau chiu nhéy tir 1 dén 3 bac, ta c6 diéu kién: k < S, < 3k = k < 20— 2k < 3k
Giai bat phuong trinh ta dugc: 4 < k <6.

Ta xét 3 trudng hop co thé xay ra.

Lueu y: sau khi gdp nhau, Chdu chdu van tiép tuc nhdy cho dén hét 10 liot, cdc bude sau dé tity ¥ (mdi
buoc co 3 lya chon).

Trwong hop 1: Gap ¢ lugttha 4 (k =4)

Vitri gap: 20 —2x4 =12.

S6 cach dé Chau chiu nhay dén bac 12 trong 4 lugt: Chi ¢6 1 cach duy nhat 1a bo {3;3;3;3} .
S6 cach nhay cho 6 luot con lai: 3° = S6 cach truong hop 1: 1x 3°.

Truwong hop 2: Gap ¢ luot tha 5 (£ = 5)

Vi tri gap: 20 —2(5) = 10.

Sb cach dé tong 5 budc bang 10:

| | |
{2;2;2;2; 2}:i =1 cach, {3;2;2;2; 1}:i = 20 cach, {3;3;2;1;1} 5— = 30 cach.
51 3! 21x 2!

Téng cong: 1+ 20 + 30 = 51 cach.

S6 cach nhay cho 5 luot con lai: 3° = S6 cach truong hop 2: 51x 3°.
Truong hop 3: Gap & luot thr 6 (£ =6)

Vi tri gap: 20 —2(6) = 8.

Sb cach dé téng 6 budc bang 8:

| |
{3; L, ;1;1} 6— =6 cach, {2;2;1;1;1;1} _6 15 cach.
51 21x 4!

Tong cong: 6 + 15 = 21 cach.
S6 cach nhay cho 4 luot con lai: 3' = S6 cach trudng hop 3: 21 x 3°.

Vay, N =1x3° +51x3° +21x 3" ;»%:1647

Cau 15: Chotap X = {1; 2; .. 9}. Chon ngau nhién 4 s6 phén biét, rdi

dat 1 s dat vao vong tron 16n, 3 s6 con lai vao ba vong tron nhé. Goi P
1a xéc suat dé tdng cac so tw nhién trén hai vong nhé bat ky luén bé
hon s6 tw nhién & vong 16 chinh giira, dong thoi tong ca ba s6 tw nhién
trén vong tron nhé luén l(rn hon s6 tw nhién & vong tron 16m (biét rang
hai cach xép duoc goi 1a gidng nhau khi xoay tam giac quanh tam duong
tron 16n mot goc nao do thi duoc cac s6 gidng nhau nam cung vj tri). Gia
trj 250236P bang bao nhiéu?

Tra loi: 993
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Goi ba sb tu nhién nho theo thirtr a < b < ¢, s6 L nim & duong tron chinh gitra. Diéu kién

b+e<L<a+b+e

. L:9:cénb+c§8ve‘1a—|—b—i—0210:>duynhét(a;b;0)2(2;3;5).
. L:8:cénb—i—cﬁ?Ve‘la+b+029:>duynhét(a;b;c>:(2;3;4).
. L§7:cc')b+c§6:>a+b+c§1+2+4:7<L:>Kh6ngcc')b©(a;b;c)néoth()a
man.
Vay ¢6 2 b hop 1&: (2; 3 4; 8) va (2; 3: 5; 9).
S6 phan tir khong gian miu: n (Q) =9x C’s (9 cach chon s6 cho dudng tron chinh giira va C; cach

chon sb cho 4 duong tron nho).

X4c sudt can tinh1a P = 2 _ b = (250236P = 993|.

9 x Cg 252

Cau 16: Cho tam giac déu ABC . Trén canh AB, lay 59 diém phén biét (khong tring A, B) chia
AB ralam 60 doan béng nhau, danh ddu 59 diém vira duoc chon. Trén canh AC, léy 44 diém phan
biét (khong trung A, C')chia AC chiaralam 45 doan béng nhau. Trén canh BC', ldy 39 diém phan
biét (khong trung B C') chia BC ralam 40 doan bang nhau. Chon ngiu nhién 2 diém phan biét
trong cac diém da lay trén hai canh AC', BC (trén cung mot canh hoac trén hai canh khac nhau).

A B
Goi H, K 14 hinh chiéu vudng goc cua hai diém d6 1én dudng thang AB . Biét x4c suat dé doan HK

£ s 2A re A 1N s asR ~ . A A N m . A A
c6 hai dau mut déu 1a cac diém da dugc danh dau trén AB bang — (trong d6 m, n 1a cac sO nguyén
n

duong va — toi gidn), tinh gid tri m +n.
n

Solution: LGH MnP
Tra loi:
Tong s6 diém trén hai canh AC va BC la: 44 + 39 = 83 diém.
Chon ngau nhién 2 diém tir 83 diém nay. SO phan tir ciia khong gian mau la: ‘Q‘ = CZ, = 3403

Goi a 1a d6 dai canh tam giac déu ABC'.
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Céc diém dugc danh ddu trén AB chia AB 1am 60 doan, nén vj tri cac diém nay cach A mdt khoang:
d(A,H) = %a (v6i k €{1,2,...,59}).

D¢ hinh chiéu cia mot diém 1én AB tring vé6i diém da danh dau trén AB , ta xét timg canh:
Trén canh AC:

Goi M 1a diém thir i trén AC (1 <i < 44). Khoang cach AM = 4i5a
Hinh chiéu H cta M 1én AB c¢6 AH = AM -cos(60 ) = —a.
Pé H trung voi diém chia trén AB : i = 6k_0 &2i=3k=1:3

Véi1<i<44,sbgiatr i chiahétcho 3 la: %' =14 diém.

Trén canh BC:

Goi N 1a diém thr j trén BC (1< j < 39). Khoang cich BN = 4i0a
Hinh chiéu K cia N 1én AB cich B mot doan BK = BN - cos(60°) = éa.

Khoang cach tir A dén K 1a: AK = AB — BK = a(1 — é).

DPé K trung voi diém chia trén AB 1—;—O::—O©3j+4k:240:>3j54:>j34
.. . I . 139 2

Véi 1< 75 <39,s6giatri j chia hét cho 4 la: Z =9 diém.
£ 1 A , N .0 253

So két qua thuan loi: C14 = 253 . X4c suit can tim 1a: P—%:m—l—n—%%

Cau 17: C6 10 chiéc tii rdng dugc xép thanh mot hang va 8 qua bong gidng nhau. C6 bao nhiéu
cach phan chia 8 qua bong vao céc tii sao cho thoa mén tat ca cac diéu kién sau:
> SQ boéng trong mdi tii khong vuot qua 2.
> S6 thi chira dung 1 qua bong 1a 4 hoac 6 tai.
» Cac tui nam lién ke véi tai chira 2 qua bong thi khong chira qua bong nao.
Golulion: DGH MnP

Tra loi: 262

r+y+2=10
Goi z,vy,z 1an luot 13 sb tai chira 0,1,2 qua bong. Ta c6 hé didu kién: {y 4+ 2z = 8

y € {4;6}
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Bai toan chia bong vao 10 tai phan biét twong dwong voi viée tim sb hoan vi cua diy sé gdm z s6 0,
y s0 1 va z s0 2. bicu kién "cac tui ké ti 2 bong la thi rong" < Céc thi 2 bong nam tach biét trong
cac khoang trong tao boi thi rong. Xét 2 trudng hop sau:
Truwonghop 1: y=4=2=22x=4.
 Sip xép 4 s6 0 thanh hang ngang, tao ra 5 khoang trong .
~0_0_0_0_
« Chon 2 trong 5 khoang tréng dé dit 2 s6 2 ¢o 052 =10 cach.

« Xép4 s 1 vao 3 khoang trong con lai ¢ C}; | =15 cach.

= Tong: 10 x 15 = 150 céch.
Truwonghop2: y=6=z2=12=3.
 Sip xép 3 s6 0 thanh hang ngang, tao ra 4 khoang trong.
e Chon I trong 4 khoang trong dé dat 1 s6 2 co Ci =4 céch.
« Xép 656 1 vao 3 khoang trong con lai cé C7.) = 28 céch.
= Tong: 4 x 28 =112 cach.
Tdng s cach thoa man yéu cau bai toan 1a: 150 + 112 = 262 cach.

Cau 18: Cho mdt bang 6 vudng kich thude 2 x 10 (xem hinh dué1).

Hai 6 vuong goi la ké nhau néu c6 chung mot canh. Nguoi ta t6 mau cac 6 vudng boi hai mau den va
do sao cho moi 6 duogc td boi dung mdt mau. Tinh s6 cach t6 ma c6 dung 3 6 duoc t6 mau dé va khong
c6 hai 6 canh nhau dugc t6 cung mau do.

Golulion: DGH MnP
Tra 1oi: 688

B deé: SO cach chon £ 6 tor mdt hang c6 n 6 sao cho khong c6 hai 6 nao ké nhau la C fkk "

Chirng minh. Ta can chon k 0 tir n 6 sao cho khong c6 2 6 nao ké nhau.
Ta xép n — k 6 khong dugc chon thanh mot hang ngang, sau d6 chon % khoang trong tir n — k + 1
khoang trong dé chén k 6 vao la xong bai

Quay lai bai todn ban diu

Trudng hop 1: Ca 3 6 d6 ndm cung trén mdt hang ¢6 2x C} . | =112 céach

Truong hop 2: C6 2 6 d6 & mot hang va 1 6 do ¢ hang con lai

Chon vi tri cho 2 6 d6 6 mét hang co: €, = 36 cach

O d6 & hang con lai phai ndm khac cot voi 2 6 d6 hang trén nén sb cach chon vi tri 1a: 8 cach
Suy ra, truong hop nay c6 36 x 8 x 2 = 576 cach

Tong s6 cach t6 mau thoa méan yéu ciu bai toan 1a: 112 + 576 = 688 céch

Céu 19 [Ty Luin]: Cho mét bang 6 vudéng 3 x 3 nhu hinh v& bén. Dién ngiu nhién 9 sb

thudc tap hop X = {O; 1;2;3;4;5;6;7; 8; 9} vao 9 6 vudng trong bang (mdi 6 dién mot sd

khac nhau). Tinh xac suat ctia bién ¢ “moi hang, moi cot bat ki trong bang déu c6 it nhat
mot sO 1&”.
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S6 phan tir ciia khong gian mau n(Q2) = A .

Goi A 1a bién cb theo yéu cAu bai toan thi A: “tdn tai mOt hang hoac mdt cot chira toan s6 chan”.
TH1: 9 s6 duoc dién co6 4 s6 chin, 5 s 1é: ¢c6 5 céach chon.

Khi d6 c6 dung 1 hang hoic ding 1 cdt chira toan sb chén.

Chon mot hang hodc mot cdt chira toan s6 chén: co 6 cach.

Chon ba sb chéin trong 4 sb chin va xép vao hang (hoic cot) dugc chon: c6 Aj cach.
Xép 6 s6 con lai vao 6 6 con lai: ¢6 6! cach. Do d6 TH1 c6 5.6.Af.6! cach dién.

TH2: 9 sb duoc dién c6 5 s chin, 4 sb1é: ¢co 5 cach chpn. N
Khi d6 khong qua 1 hang va khong qua 1 cdt chira toan so chan.
S6 cach xép sao cho ¢ 1 hang toan s chén 1a ?).AB3 6!,
86 céch xép sao cho ¢6 1 cdt toan s6 chin la 3.4°.6!.
S6 cach xép sao cho ¢6 1 hang va 1 cot toan s chan 1a 3.3.51.41.
Tom lai TH2 ¢6 5.(2.3.47.6!— 3.3.5!.41) cich dién.
—  5.6.4°.64+5.(2.3.4°.61—3.3.5!.4! _
Do d6 P(A) = — ( )AE ):£:>P(A):1—P(A):£.

0
Céu 20: Cho dy gdm 2023 s6 dugc sip thir ty ting dan nhu saw: C;;C};...;Cy 5 Ce -

2025 2

Lay ngiu

. n 4 A A da A 4o Y T S-S S A qn A Aoy @
nhién ba so6 hang lién tiép tir day so da cho, biét xac suat de tong cta ba sO nay la mot so 1é bang 7’
, . * \ A A a A .o , 4 :
voi a,b € N va phan so 7 to1 gian. Tinh gid tri a + b.

Golulion: DGH MnP
Traloi: 3032 ’ ’
Tinh tuan hoan chan 1¢ cua day theo quy luat 8 sé liéntiep L-L-L-L-C-C-C-C.
Xét bo 3 lién ti€p trong 1 chu ky, nhan thay c6 4 bo c6 tong 1¢

Tir 2023 s6 hang, s6 bo 3 lién tiép 1a: 2023 — 2 = 2021 bo.

Ta co: 2021 = 252 x 8 + 5, suy ra ¢6 252 chu ky x 4 = 1008 b sd.

5 b6 du dau tién (xét L-L-L-L-C-C): ¢6 3 bo tong 1é (2 bd LLL va 1 bo LCC).
= C6 tat ca: 1008 4+ 3 = 1011 bd 3 s6 c6 tong 1é.

XA4c suit cin tim P = % = a+b=1011+ 2021 = 3032.

Céu 21: Cho tap hop S gdm 15 sb tu nhién: S = {1; 2; 3, 4; 5,6, 7; 8 9; 10; 11; 12; 13; 16; 18}.
Chon ngiu nhién 9 s6 phan biét tir tap S va dién vao 9 6 vudng ciia mot bang 3 x 3 nhu hinh v&. Xac
sudt dé cac sd trén ca hai dudng chéo chinh déu tao thanh cdp sb nhan bang % (voi % 13 phan s6 tdi

gian), tinh gi4 tri ¢’ + b va lam tron dén hang don vi.
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Tra loi: 9010

Goi s6 ¢ 6 gilta la b. Mdi dudng chéo la cép sb nhan (z,b,2) = 22 = b’
Trong S = {1; 2 ...: 13; 16; 18} céc cip co tich b? :
« b=4: (1; 16), (2; 8) — chon duoc 1 cip doi rdi nhau.
« b=6: (2; 18), (3; 12), (4; 9) — ¢6 3 céch chon hai cip roi nhau.
. b=12: (8; 18), (9; 16) — 1 cach.

= Tong chon hai cip roi nhau cho hai dudng chéo: 1+3+1=5.

V6i mdi lua chon: gan hai cd@p cho hai chéo va chon thu ty tdng/gidm: 2-2-2 = 8 céch; 4 6 con lai

2 . ) 10!
dién tuy y tir 10 s0 con lai: A} = % cach.

A \ A . A . % 15‘

SO truong hop thuan loi n(A>:5-8-Al4O.Khong gian mau n(Q):Af’5 :E.
n{A)  40.10!/6!

P = <) 0-101/6! _ 1 =a=1b=9009.Dod6 |a* +b = 9010]|.

n(Q) 151/6! 9009

Cau 22: Lép mau gido c6 10 em bé, cac bé ding thanh vong tron va cach déu nhau, dimg ¢ tam vong
tron 1a c6 gido. Moi bé cam hai cd, mot xanh mot dé trén moi tay. Co gido bao “gio 1én cao mot co”,
cac bé gio ngau nhién mot co. Goi a 1a xac suat dé khong c6 4 cd nao cung mau dugce gio 1én ¢ 4 vi

o e At e o o o, 22000 .
trima 4 vitriayla 4 dinh cia mét hinh chir nhat. Gia tri cua bang bao nhiéu?

a

Solution: LGH MnP
Tra loi: 6400
Mbi em bé c6 2 cach chon mau co (Xanh hoic P6). S6 phan tir cua khong gian mau:
n(Q) = 2" =1024
10 vi tri chia thanh 5 cap ddi xtng qua tam (5 duong kinh). M6t hinh chir nhat dugc tao boi 2 duong
kinh bét ky. Xét trang thai mau ¢ 2 diu mut ciia mot dudng kinh:

e Trang thai XX: Ca 2 Xanh (1 céch).

e Trang thai PD: Ca 2 D¢ (1 cach).

e Trang thii Khac: 1 Xanh, 1 Bd (2 céch).
Dé khong c6 hinh chit nhat 4 dinh cing mau, ta can: S6 duong kinh XX <1 va Sé duong kinh PP
<1
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Céc truong hop thuan loi cho 5 duong kinh:

e THI: 0 duong XX, 0 duong DD (5 duong Khac): 2° = 32 cach.

« TH2: 1 duong XX, 0 dudong PP (4 duong Khac): C, -1-2" = 80 cach.

e TH3: 0 duong XX, 1 duong BP (4 duong Khéc): (751 -1-2" =80 cach.

« TH4: 1 duong XX, 1 dudong PP (3 duong Khac): C, - C} -1-1-2° =160 céch.
Tong két qua thuan lgi: n(A) = 32 4+ 80 + 80 + 160 = 352.

X4c suét can tim: a = ﬁ = E .Gia tri can tim: 2200
1024 32 a

Céu 23 [Tvw Luén]: Cho cac sd nguyén tir 1 téi 25. Mdi ) nguyén trén dugce t6 bdi mot trong hai

mau xanh hodc d6. C6 bao nhiéu cach t6 thoa mén ddng thoi cac diéu kién sau:

i) S6 5 duoc to mau do.

ii) Néu hai s6 z,y khac mau va z + y < 25 thi sd 2 + y duoc td mau xanh.

iii) Néu hai s6 z,y khac mau va zy < 25 thi sé zy dugc t6 mau do.

Selution: OGH MnP

= 6400.

Tra loi: 3

Goi X latap céc s6 Xanh, P la tap cac s6 Do.

Ta xét 2 truong hop:

Truwong hop 1: X = @ (Khong c6 s6 Xanh)

Tét ca 25 s6 déu mau Do. Moi diéu kién ty dong théa man=- 1 céch.
Truwong hop 2: X = & (Ton tai s Xanh)

Liyze X . NéuleP—" 1xz = P (Miuthuin).

= 1 bét budc 1a mau Xanh.
Véile X, 5eD—9 e x—E 11eX... = Tatcacacsochlanuldeuthuoc X .
Tuong tu:

o NéuQGD:Vi16X:>1+2:36X.Khid(’)cép(3,2)khécm2‘1u:>3><2:6€19.

(Mau thuin véi 6 € X ). Vay 2 € X, khi nay tit ca cac s6 chia 5 du 2 déu thuée X .
e Néu3deh:VileX=14+3=4¢€ X.Khidocap (4,3) khac mau = 4x3=12€D.

(Mau thuan, vi 12 chia 5 du 2, ma ta vira chimg minh 2 € X = 12 € X).
Vay 3 € X, khi nay tat ca cac so chia 5 du 3 déu thudec X
e NéudebP:Vile X =1+4=5¢c X.(Mau thuan véi gia thiét 5 € D).

Vay 4 € X . khi nay tt ca cac s6 chia 5 du 4 déu thuoec X

Suy ra, tit ca cac s6 khong chia hét cho 5 déu duoc t6 mau Xanh.
Vi céc s6 chia hét cho 5 taco: 5 e D—"L .5k P (k=1,2,3,4)

D@ thy, riéng s6 25 c6 thé tlly y chon mau Xanh hodc Dé.
= C6 2 céch t6 trong truong hop nay.
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S6 cach t6 mau thoa méan yéu cau bai toan 1a: 142 = 3 cach

Céu 24: Mot dén 16ng don nam méi duogce thiét ké theo hinh bat dién déu (ta c6 thé hinh dung hinh bat
dién deu 1a hai hinh chdp tir giac déu co tat ca canh bang nhau S.ABCD va T.ABCD su dung chung

mot mat day).
S
B ' /
¥

Nghé nhan d thiét ké sdn 12 tdm bia clg la cac tam giac bang nhau gdm 3 mau xanh, d6, vang;cac
tdm bia cting mau duoc danh sé tir 1 dén 4. M&i tAm bia khi dan vao dén 16ng s& vira kin mot trong
tam mat bén cua nd. Goi N 1a sb cach ma nghé nhan cé thé chon 8 tiAm bia dan 1én 8 mit bén cua
dén 16ng sao cho hai tim bia c6 chung mot canh thi khdc mau, hai tim bia c6 chung ding mdt dinh thi

khac sb. Gia tri % + 16 bang bao nhiéu?

Solution: OGH MnP
Tra 16i: 7792
(SAB) (SDA)

($BC) (SCD)

(TAB) o = — = e —— A (TDA)

(TBC) (TCD)
Goi G|, G, la cac tap hop cdc mat phang chung dinh, khong chung canh.
Suy ra G, = {(SAB);(SCD);(TAD);(TBC)} va G, = {(SBC);(SAD);(TAB);(TCD)}
Kéo theo cac mit trong mdi tap G|, G, duoc danh céc s6 khéc nhau.
Céc kiéu d4n ba mau khac nhau cho céc tim bia 13 (4;4;0), (4;3;1), (4;2;2) va (3;3;2)
Pé hai tAm bia c6 chung mdt canh khac mau thi cac mau c6 tur 3 tAm tro 1én phai dan vao cac mat
trong cung tdp G, hodc G,
Do d6, cac truong hop c6 4 tim cung mau khong bi vi pham khi dan mau va danh s6, con truong hop
(3;3;2) khi dan mau thi mau c6 dung 2 tam phai dugc dan ¢ cac mat doi dién (khong chung canh,
khong chung dinh) va khi danh sb s& xuat hién truong hop hai tim dé cung sb nén phai trir cac trudong
hop vi pham. ) )
Thuc hién da:in mau va danh so6 theo qui tac:
* Hoan vi kiéu dan mau.
= Chon 1 trong 2 tap G, G, dé dan cac tim bia ciing mau c6 sb lugng nhiéu nhat.
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» Chon k& mit trong 4 mit & cing tap con lai dé dan ding & tAm bia (cing mau) chua dan.
= Banh s6 va trir cac truong hop vi pham (chon cdp mat doi dién vi pham va danh s6 cac mat con lai)
khi danh s6 (néu co).

Kiéu to Hoan vi Chon tap Chon k£ mat Panh sb Téng
31 C, C, 41x 4!
4;4;0 2 1
( ) ST 3456
(4;3;1) 31 C, c? 41x 4! 27648
3! 1 2
(4;2;2) C, C; 41x 41 20736
1!x 2!
31 4% 41— O x 3!x 3!
(3;3;2) PINET C, N ! 10368
62208

Viy, %—i— 16 = 7792

Cau 25 [Ty Luan]: Mot hoc sinh ¢6 5 qua cau mau xanh gidng nhau va mot s6 qua cau mau do giéng
nhau. Ban &y muon xép cac qua cau thanh mot day va néu dit o 13 s6 qua cau ma qua bén phai né cung
mau v6ino, b 1a s6 qua cAu ma qua cau bén phai né khac mau v6ind thi a = b. Goi m 14 s6 lon nhét
cac qua cau mau do c6 thé dung sao cho ton tai cach xép m + 5 qua cau thanh mot diy thoa man didu
kién néu trén.

1) Xac dinh m
2) Ung voi m & trén, tim s6 cach xép cac qua cau déco a = b.

Golulion: CeT
1) Tong s6 qua cailu la N = m+5, nhan thiy néu c6 N qua cau, thi s€co N —1 khoang trong &
gitra chiing va moi khoang trong nay chinh 1a mét cap ké nhau. Vay tong so cdp la:
a+b=m+4 (1)

Nhan xét.
Cip khac mau chi xuat hién khi mau sic bi thay déi (tir Xanh sang Do hodc D6 sang Xanh)

Néu ta goi mot nhom cac qua cau cung mau dung lién nhau 1a mét khoi , thi ctr chuyén tir khoi nay
sang khoi kia, ta c6 1 cdp khac mau. Do do, Néu c6 k£ khoi, thi s6 lan déi mau la £ —1.

Mit khac b 14 sb qua cdu ma qua bén phai no khac mau voi né nghia 1a tai vi tri d6, mau sac da chuyén
tir Xanh sang P6 hodac D6 sang Xanh
Dodé: b=Fk—1 (2]. Tir(1),(2) vadiéukién a =b=m =2k —6

— Pé tim s6 qua cau d6 m 16n nhat, ta phai lam cho s6 khéi & 16n nhat c6 thé.

C6 5 qua cau xanh nén c6 thé tao thanh téi da 5 khdi

Véi 5 khéi Xanh, ta c6 thé xép tdi da 6 khdi Do xen k& nhu sau:
D-X-D-X-D-X-D-X-D—-X-D
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Vayk =11<m_ =16

2) Ta chi c6 thé xép cac khéi Do va Xanh xen k& dé thoa man diéu kién a = b nhu sau:
D-X-D-X-D-X-D-X-D—-X-D

Xép 5 qua Xanh vao 5 nhom (khdi xanh) c6 duy nhat 1 cach xép

S6 cach xép 16 qua cau do vao 6 nhom (khdi do) trong duong vé6i sb nghiém nguyén duong ciia

phuong trinh: z, + 7, + @, + 7, + 2, + 7, =16 (v6i 2. > 1),dod6 c6 C);" = C.. cachxép

16—1
Véy c6 tat ca 1x C;, = 3003 cach xép
Céu 26 [Tw Luan]: Trong dot so két hoc ki I, thay Hoa c6 40 quyén véi giéng nhau mudn ting cho 5

hoc sinh la thanh vién trong ddi tuyén Toan sao cho hoc sinh nao cling dugc tang véi. Tinh xac suat
de khong c6 hoc sinh nao nhan dugc s6 quyén voi 1a mdt so chia hét cho 3.

Golution: CeT

Goi z. 1a s6 vé ma ban thtt i nhan dugc, z, > 0,Vi =1,2,3,4,5.

Khi d6 ta co: z, + z, + z, + 2, + x, = 40. Theo bai toan chia keo Euler thi n(Q) = C, .

7 7 5 r
Gi0 ta s¢ dém s6 nghi¢m (zj) ) cua phuong trinh trén ma khong c6 z; nao chia hét cho 3.

=

5 5
bat z, =3y, + 2, vbi 2, € {1,2}. Phuong trinh tr¢ thanh: SZ y, + Z z. = 40.

i=1 i=1
Do z, chi nhn gi trj 1a 1 hofic 2 nén Y _ 2z, chi nhan gid tri tir 5 t6i 10

1=1

Vatacod izL =1 (mod 3) nén i:zi € {7,10}

i=1 i=1

5
o Xét 2z =7 tirc la trong cac sO z ¢c6 2 sO bang 2 va 3 s0 bang 1, tic la cd C cach xép so du.
i i ? 5
=1

5 4
Vata dugc Z y, = 11. Theo bai toan chia keo Euler thi c6 0145 bd nghiém (y >__1 (doy, >0).

i
i=1

£ . £ A ‘A 5 , ~
Do d6 ket hop véi cac s0 du z, ta duge C2C,. bd nghiém (:L‘i ) théa man.

i=1

5 5
* Xét Yz =10 tirc 1a céc sb 2, déu bang, tirc 1a ¢6 1 cach xép s6 du. Va ta duge >y, = 10.

i=1 i=1

i

Theo bai toan chia keo Euler thi co (7144 bd nghiém (y ): (do y, >0).

, . , X A “ A 5
Do do6 két hop véi cac s6 du z, ta duge 0144 bd nghiém (IEL)

=

) thoa man.
4 2,4
014 + 05 015
—4 51
039
M@t cich tiép cén dé hiéu hon dén tir DGH MnP

Vaytaco P =
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Goi sO v6 cua 5 hoc sinh lan luotla z ..., x,

S6 cach chia 40 quyén v cho 5 hoc sinh sao cho ai ciing ¢6 qua 14 s6 nghiém nguyén dwong ciia
phuong trinh: z, +...+ 2, =40=n(Q) =C, " =C, .

Goi A la bién ¢ "Khong c6 hoc sinh nao nhan dugc s6 v& chia hét cho 3"

Ycbt tuong duong véi s6 vo clia mdi ban khi chia cho 3 thi chi duoc phép dw 1 hodc duwr 2.

Dé dam bao yéu cau trén, ta s& 1am 2 budc:

» Budc 1 (Chia phan 16): Phat truéc cho mdi ban 1 quyén hodc 2 quyen dé "xi chd" s6 dur.

* Bude 2 (Chia phan chan): SO vo con lai ta bugc lai thanh cac boé 3 quyén va chia ngau nhién cho
5 ban

Bay gio ta tinh toan: Tong s6 vo1a 40 chia dugc 13 b6 3 quyén, con du 1 quyén 1é.

— Vay téng s6 v& 1é ma 5 ban nhéan duoc cong lai cling phai 1a mdt s6 chia 3 du 1.

Ta goi s6 v& 1é mdi ban nhan la r € {1, 2} . Téng s vo 1é cua 5 ban thép nhatla 1x5=>5 va cao
nhit 12 2 x5 = 10. Trong cac sd tir 5 dén 10, chi c6 hai s chia 3 du 1 1as6 7 vasd 10.
Truong hop 1: Tong s vo 1é phatrala 7 quyén

Pé tong s6 vo 1é phat rala 7 thi phai ¢ 3 ban nhan 1 quyén va 2 ban nhan 2 quyén.

— 86 c4ch chia: C? = 10 céch

Pem 11 bo 3 quyén con lai chia cho 5 ban

— Cong thirc chia keo: CJ;!, = C|, cach.

11+"

= Tong cach TH1: 10 x 045.
Truong hop 2: Tong s6 v 1é phat rala 10 quyén
Dé tong s6 vo 1é phat ra 1a 10 quyén thi ca 5 ban déu nhan 2 quyén
= Téng cach TH2:1x C},

4 4
10xC, +1xC,

4
CSQ

Xac suat can tim la

Cau 27: Robinson Crusoe lac trén dao hoang dung 28 nam. Mobi nam, ong khic 1én than cdy mot hinh
da giac 16i dé danh diu ki niém. Biét rang trong 10 ndm dau tién, ong khic cac da giac c6 it nhat 100
canh; cac nim con lai ong khic da gidc 16i tiry y . Tong s do cac goc cua 28 da giac nay cong lai dung
bang 1001 . Hoi c6 bao nhiéu cach dé Robinson thuc hién viéc khac hinh théa mén céc diéu kién trén?

Selution: CeT
Tra loi: 4060

Goi z, 1a sd canh cia da gidc duoc khic vao nam thi i (vdi 1 < i < 28).

Tong céac goc trong ciia mot da gidc z; canh la (z, —2)7. Do do, ta can dém s6 nghi¢m cta
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28
> (z, —2)r = 10017, 2, € N

i=1 _

z, >100,i = 1,105z, > 3,i = 11,28

28 28
Bién d6i phuong trinh trén dé dua vé dang chuan ta dugc: Z (z, —2)m = 10017 < Z z, = 1057.
pa) i=1

Pt z, =y, +100,i = 1,10 vd z, =y + 3,i = 11,28, ta cé phuong trinh

iyi—i—lO&OO—I—iyi—|—18-3:1057<:>i8:yi = 3.

1=1 i=11 i=1

Vay s6 nghiém nguyén khéng 4m ctia phuong trinh 1a C*7! = 4060.

3+28—1

Cau 28: C6 10 cai hop khac nhau duoc danh s tir 1 dén 10 va 10 vién bi gidng nhau (mdi hop khong
nhét thiét c6 bi). S cach sip xép 10 vién bi vao 10 hodp sao cho téng sd vién bi trong cac hop sé 1,2,3

la sb chan con tong cac vién bi trong cac hop 8,9,10 la sb 1é 1a T, tinh —101(;0 ?

1 2 3 4 5 6 7 8 9 10

' '

tong la s6 chin tong la s6 16
Tra loi: 23
Dit y 1a s6 bi ¢6 trong cac hop 1,2,3,8,9,10 thi y phai la sé 1. Goi T, T,,T,, T, lan luot 14 s bi co

trong cac hop 4,5,6,7 thitaco y +z +z, +z, +z, =102, +2, + 2, +2, =10—y.

Theo bai todn chia keo Euler thi s6 nghiém cta phuong trinh trén s& la C1! i = Chy -

Tuy nhién ta cAn dém thém xem c6 bao nhiéu cach chon sé bi cho cac hop 1,2,3,8,9,10. Ta goi
i =1,2,3,4,5,6, 1an luot 1a s6 bi dugc dit vao cac hop 1,2,3,8,9,10, nhu vay
2tz +z,+z, +2 +2z,=y2 =20
T&i day theo bai toan chia keo Euler thi s6 b s6 thoa mén 1a Cls,=C,
Chu ¥ rang can chia cho s trudng hop ldp & cac b 1,2,3 va 8,9,10. S cach chon 1a
= —>< @;79( 5, xC0,) = 23000 = % =23

Cau 29: Mot hinh vuong c6 kich thuéc m xm (m > 2,m € N) duogc chia thanh cac 6 vuong nhd,
mdi 6 vuong c6 canh béng 1 don vi. Chon ngéu nhién mot hinh chit nhat dugc tao thanh tir cac 6 vudng.
Tim gié tri nho nhat cua m dé xac suat chon dugc mdt hinh chit nhat ma khong phai 1a hinh vuéng 1om
hon 0,84.

Selution: CeT
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Tra loi: 8
Ta thiy rang viéc chon 1 hinh chit nhat twong tng voi viée chon 2 doan dimg va 2 doan ngang nén

khéng gian mau cta phép thir 1a: n(Q) = (02 )2 (m >2;m € N)

m+1
Vi¢c chon 1 hinh vudng c6 kich ¢& £ x &k, tuong ing véi viéc chon 2 doan dung cach nhau £ don vi
va chon 2 doan dai (ngang) cach nhau £ don vi.

S6 cdp canh dung va dai cich nhau k don vi 1a2 m+1—k= SO hinh vudng la:

m

> (m+1-k) :Zm:z'?

k=1

Do @6 xac suat bién co A : "chon duogc 1 hinh vuong " la:

Emz 2 m(m +1)(2m + 1)
P(4) = — P42+ mt 6 _22m+1)
(02 . )2 (m +)m ? (m 417 -m’ 3m(m + 1)
| 2 4
. - 2(2 1
Do d6 xéc suét chon 1 hinh chit nhat khong phai 1 hinh vudng 1a: P (A) _1_2@mED s
3m(m +1)
224634 o
dm + 2 , m = 5 =0
@2—<0,16(:>0,48m —-3,92m—-2>0<«&
3am” + 3m 22 —4/634
m< =% & 0,52
m > 2 , R .
Vi nén m nho nhat thod man yéu cau bai toan la: [m = 8
m e N

Céu 30: Mot ngudi dimg tir san nha va mudn budc 1én tang hai jbéng mot cu thang di l?(f) c6 17 bac.
Biét rang moi budce cia nguoi d6 di duge 1 bac hodc 2 bac va s6 budce di ludn phai 1a s6 nguyén. Hoi
nguoi nay co tat cd bao nhi€u cach di hét 17 bac cia cau thang d6?
Selution: CeT
Tra loi: 2584
Gia st c6 k 1an budc 2 bac. Khi d6 s6 bac di di dugce béi cac bude 2 bac la: 2k bude
Phan con lai phai di bang budc 1 bac: 17 — 2k budc.
Téng s6 bude la: (17 — 2k) + k =17 — k

Bai toan trd thanh: Chon vi tri cho % 14n budc hai bac trong tong s 17 — k 1an bude
8

Suy ra: SO cach di = C;,k- Téng s cachdila: N = § C'  =12584 (2k <17T= k=0, 1,..,8)

17—k
k=0
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Cau 31: Goi A 14 tap tat ca céc s6 ty nhién c6 4 chit s 1ap tir X = {0,1,2,3,4,5,6} sao cho chit s

6 dung mot lan va cac chir s6 con lai c6 mat toi da mdt lan. Biét tong cua tat ca cac so ty nhién trong

tap A bang b . Hay tinh gia tri cta 10%0 (1am tron két qua dén hang don vi) ?

Tra loi: 1773

Mot sb tu nhién lap dugc s€ co dang abed € A
e Xét chirsb 6.

Xét chir so 6 dung & vi tri dau tién 6bcd . Cac vi tri con lai co tat ca Ag’ cach, suy ra vi tri ndy gop vao

tong mot luong 1a A°.6.1000

Xét chit s6 6 ding & céc vi tri abed, abbd, abcb. Céac vi tri con lai co tat ca 5.1452 cach, suy ra cac vi
tri ndy gop vao tong mot luong la 5.47.6.111

o Xét mot chit sd batki y € X va khac chir s6 6.

Khi y dung ¢ vi tri dau tién ybed . Cac vi tri con lai s€ c6 so cach xeép 1a: Xép mot chit s6 6 vao ba vi
r AT A ~ A r \ . 5o . r 1 2 ’ \ B r \ A A
tri r6i xep 5 chit s0 khac nhau vao hai vi tri con lai c6 C,.A cach. Truong hop nay gop vao tong mot

lugng la: C;.AZ.y.1000

Khi y dimg & vi tri cac vi tri ayed, abyd, abey. Cac vi tri con lai ¢ sb cach xép 1a:
Kha ning 1: Xép mot chit sb '6' vao vi tri dau tién, sau d6 ta chon ra hai chit s6 tir 5 chir s6 con lai
x&p vao hai vi tri con lai c¢6 A52 cach. Suy ra co tat ca la A52 cach.
Kha ning 2: Xép mot chit sb '6' vao mot trong hai vi tri (khéc vi tri dau tién) co 021 cach, sau do ta
chon ra hai chit s con lai cua X (nhé 1a con lai 5 chir s6 va van con chit sb 0) dé xép vao hai vi tri
con lai (trong @6 ¢6 1 vi tr dau). C6 s6 cach xép 1a 4.A4] = 16. Suy ra c6: C..16 = 32 cach.

A 2111 © s \ N A e 1x . 42 _ ,
GOp cd hai kha nang lai thi truong hop nay co tat cd 1a: A. + 32 = 52 (céach).
S& gop vao tong mot lugng 1a: 52..111. Tong tat ca cac chit sé tu nhién 1ap dugc 1a:

S = A7.6.1000 + 5.47.6.111 + (C;.Ag.looo + 52.111).(1 +2+3+4+5)=1773180 = b.

= s~ 1T,
1000

CAu 32: Hoi c6 tit ca bao nhiéu cach chon ra ba s tu nhién tir tap [1;20] sao cho tich ctia chung chia
hét cho 81?

Selulion: CeT
Tra loi: 30
Taco: 81 = 3.
Xet cac tap:
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X, ={r= y.3" |y /3|1 <z <20} = {1;2:4;5;7;8;10;11;13;14;16;17;19;20} (c6 14 phan tir).
X, ={z=y3"|yl3|1<z<20}={361215} (co4 phin tir).
X, ={z=y3"|yl3|1<2 <20} ={9;18} (c6 2 phan tir).

Goi3sdchonralanlugtla A =0a.3°, B=10.3", C =¢3" = ABC = abc.3°"7"7.
Vé6i abe khong chia hét cho 3 vacac sdmil 0 < , 3,y < 2.
Pé ABC chia hét cho 81 = 3" thita phaico: o+ 3+ > 4.
Do tap X, chi ¢6 2 phan tir nén ta khong thé chon 3 s6 déu c6 mii 1a 2 (loai truong hopa = = v = 2
).
Céc bo s6 mil {o, 5,7} thoa man la: {2;2;0},{2;2;1},{2;1;1} .
Suy ra c6 tat ca la: C;.C}, (img v6ibo 2,2,0) +C,.C; (fmg véibd 2,2,1) +C,.C% (img véibd 2,1,1)
=14 +4+12 = 30.
Cau 33: Ban 4 chon tr tap X = {1; 2;3;4;5; 7, 8} ra ba chit s6 rdi ghép lai thanh mot s6 tw nhién m
c6 ba chit s6 theo chiéu giam dan cia cac chit s6, ban B chon tir tip ¥V = {1; 2;3;4;5; 6} ra ba chit sb
10i ghép lai thanh mot s6 tu nhién n c6 ba chit s theo chiéu giam dan cua cac chit s6. Hoi c6 tat ca
bao nhiéu cach dé thu dugec m > n?
Solution: CeT

Tra loi: 545
Truwong hop 1: 4 chon dugc chir s6 8 hodc chir sd 7.
Khi d6 m s€ co6 dang % hoac %, suy ra m > 721.
Ban B chontuy y tur YV = {1;...;6}, s6 16n nhat lap duoc 1a 654 .
Do d6: m > 721> 654 > n = Lubncdo m > n.

o Sb cach chon cta A4: Chon 3 sd tir X sao cho ¢6 chira 7 hodc 8

3 Ny 3 (ol N (1-9- 2 4B — - 4
= C_ (tuy y) —C. (chi chon tir {1;2;3;4;5})= 35 —10 = 25 cach.

e S0 cach chon cua B: C? = 20 cach.
= C06 25x20 = 500 céch.
Truong hop 2: A khong chon 8 va khong chon 7.
Tic 1a A chi chon 3 s6 tir tap {1;2;3;4;5} . Khi d6 m = 543.
Pé m > n, bit budc B khong dugc chon chir 6 6 (vi néu B chon 6 thi n > 621 > m ).
Vay lic nay ca A va B déu cing chon 3 sb tir tap chung S = {1;2;3;4;5} va cing xép giam dan.

e Tong s6 cap cach chon ciia 4 va B tir tap S 1a: C; X C; =10x10=100.

e Do vai trd A va B nhu nhau trén tdp S ,ta c6 tinh d6i xung: (S6 cach m > n)=(Sé cach m < n

).
e Xét truong hop m = n : D€ hai s6 bang nhau thi B phai chon tap chit s6 y hét A. Véi mdi bo 3
sO cua A, B chi c6 1 cach chon bd tuong tng.
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= 86 cach m = n l1a: C} x1 =10 céch.
Ap dung cong thirc: 2 x (S6 cach m > n) + (S6 cach m = n)=Toéng= 2z + 10 = 100 = z = 45
cach.
Vay c6 tat ca la: 500 + 45 = 545 céch.
Ciu 34: Tién hanh )gép 10 cudn sach khac nhau vao 4 6 hang ngang. Hai cach duoc goi 1a gidong nhau
néu nhu thoa man dong thoi:

» Tinh tr trai qua phai, ,sé luong sach trong mdi ngin 1a nhu nhau. ) )

» Trong moi ngan c6 s6 lugng sach nhu nhau, cac cuén sach d6 phai duge xép co thu tu giong

nhau. Goi 7' 1a s0 cach x€&p sao cho moi ngan dugc it nhat hai cuon.

3 (S [ | 2{IS(e 7

(1am tron két qua dén hang don vi) ?

Hay xac dinh gia tri h
10000

Selution: CeT
Tra loi: 3629
Trude hét, ta s& xép 10 sach thanh hang ngang, s& c6 10! cach.

S& tao ra cac khoang trong bén trong 10 sach nay.

1444424494

1 2 3 4 5 6 7 8 9

Chung ta s€ st dung 3 vach ngan dé€ xép vao cac vi tri tr 2 dén 8, ddm bdo moi ngdn (co tat caca 4
ngan) c6 it nhat hai sach thi gitra hai vach ngan c6 it nhat hai cuon sach tuc 1a cac vach ngan chung sé
khong dugc xép lién tiép nhau.

Gia sir 3 vi tri dé xép 3 vach ngan 1a T <z, <I,.
2§xl

Ta co hé dicukién: {2, <z, —1=2<z <z, —1<z,—2<8-2=6.
r, <z, —Lz, <8

Yy =T
batjy, =z, -2=2<y <y, <y, <6.
y3::1:3—2

Mbi bo ba s6 nguyén (9,59,3y,) twong Gmg cho tamot bd (z,;,;2,) thoa man.
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S6 bo (Y,59,59,) 12 s0 cach chon ra 3 s6 nguyén tir 5 s nguyén trong doan [2;6].

Suy ra c6 tat ca C? (cach) dé chonra bd (z;2,;%,) .

. . 10!.C?
Suy ra s6 cach xép sach 1a: T = 10!.C? = I _ 5 — 3628,8 ~ 3629.
7 10000 10000

Cau 35: Hoi c6 tat ca bao nhiéu s6 hang trong khai trién (17a + b + ¢)'° sao cho tong s mii ciia a va
b 16n hon 10?

Tra loi: 87

Céc s6 hang cua khai trién c6 dang: z.a°b°c” véi z € Z:a, 5,y e N;ao + 3+ v =16.

Dé thoa man thém diéu kién cua bai toan thi: « + 5 > 10.

S6 bo tu nhién (; 3;) thoa man bai toan ciing chinh 13 s6 cac s hang can tim.
a'=a+1 o, f' 4 e N

Ta dua vé cac s6 nguyén duong: 13" =B +1=1{(a’ =)+ B —1)+(' —1)=16
v =41 (@' —=1)+ (8" —1)>10

o, B,y eN
Hay ta dua vé diéu kién: {o' + 8’ +~' =19
a' + 5" >12
x 1 2 o, B,y e N
X 1A A TA A 1.l ! S "M N 31 2
Dé thay s6 b nguyén duong (a'; 5';") thod man L/ LB =19 laC;~ =C..
. s o, f v eN
Pém s b (s 3';7") thod man L, f ﬁ7’§12 la C2.
a8,y e N’
Suy ra s6 bo (a';3';7') thod man {a’ + 8’ ++' =19 1la C2, — C;, = 87, ciing 1a s6 bd (a; 3;7)
a' + 8" >12

thoa méin va ciing 1a s cac s6 hang can tim.
Céu 36: Cho 14 hanh khach budc ngau nhién 1én 3 toa tau khac nhau. Goi T' la xac sudt dé sau khi
cac hanh khfich bu’érp hét Ién céc toa tau thi cac toa déu co it nhat mot hanh khach. Hay xac dinh 100007
(1am tron két qua dén hang don vi) ?
Golulion: CeT
Tra loi: 9897
M&i khach c6 3 lya chon toa = n(Q) = 3".
Goi A 14 bién ¢6 "Sau khi hanh khach budc 1én, cic toa déu ¢6 it nhat mot hanh khach"

Ta co:
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o Tbng sb cach xép tuy y: 3".

e Trir di cac trudong hop hanh khach chi tap trung vao 2 toa (tirc 1a ¢ 1 toa tréng). Co 031 cach
chon toa tréng, 14 khach xép vao 2 toa con lai co6 2" cach = Tru di: C’; 2M

e Khi trir cac truong hop trén, ta da trir 1ap cac truong hop hanh khéch chi tap trung vao 1 toa
(tirc 13 ¢o 2 toa trong). Ta can cong lai phan nay. C6 C; cach chon 2 toa tréng, 14 khach xép

vao 1 toa con lai ¢6 1'* cach = Cong thém: C; -1".

Suy ra n(A) = 3" —C; - 2" +C7 -1,

.y A
Xac suat can tim la: T = % ~ 0,9897 — 100007 = 9897
n

Cau 37: Hoi co tit ca bao nhiéu cach xép 300 vién bi gidng nhau vao 3 chiéc hop giéng nhau sao cho
khong c6 hdp nao nhieu hon 149 vién bi?
Tra loi: 1875
Dé ¥ cac vién bi 1a gibng nhau, nhimg chiéc hop 1a gidng nhau, cho nén chiing ta chi can liét ké cac bo
a>b>c>0
ba s6 (a;b;¢) thoa man: {a + b+ ¢ = 300 . Dé y rang, ta s& chia truong hop theo a nhu sau:
a <149

300=a+b+c<3a ——a>100=100<a<149;b +¢c=300—a;c<b<a.

300—a 300 —a
- 2

Taco: b+c=300—a<b+bsb> <b<aq.

300 —a+1

00 —a bga,néua léthisuyra:Tgbga.

IN

£ TR 3
Neéu a chan thi suy ra:
V&i moi a, thi so gia tri cia b thoa man la s6 b (a;b;c) thoa man.

300—a+1_(2_1)

Ta tao ra su khac biét chia truong hop a chén 16 bang xt li s6 nhu sau: 5 <b<a
1—(=1) 1—(=1)°
300—a—|—¥ 3a—298—#
Suy ramdi gia tri cia a ¢ s6 bo thoa méan 1a: a — 5 2 +1= 5 2
1—(=1)
Suy ra c6 tht ca cach xép la: 3 5 2 1875
a=100
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Céu 38: Mot con kién dang & dinh trén ciing A ctia mot hinh 20 mat déu (hinh v& dudi). Mbi bude di
chuyeén, n6 bo doc theo cac canh cua hinh 20 mat déu dé dén dinh ke ti€ép, moi dinh chi di qua toi da
mot lan. Hoi c6 tat ca bao nhiéu 16 trinh khac nhau khi con kién di chuyén xuong dinh dudi cung B ?

&

Gelulion: CeT

Tra loi: 810
Ttr trén xudng dudi ta c6 hai mit phang ngii giac lan luot 1a (AA2A3A4A5) va <BIBZBgB4B5) .Vata
quy udce ki hiéu hai mit phang nay 1an luot 1a (1) va (2). Dén day ta co timg budc sau:
Budre 1: Con kién bo tir dinh trén cung A dén 1 trong 5 dinh & mat (1) c6 5 céch.
Buwéc 2: Con kién rong choi trén mit phang ngii giac thi nhat ¢6 9 cach gdm:
+0 nguyén tai A] cho di xuéng mat phéng ngii giac thu hai.
+ Pi theo 1 trong 8 doan duong lan luot 1a:

+(A =452 A — A

TOA =4, 2 A@ A - A — A

FO)A = A, = A A(6) A A - A > A

PO A = A A A S ASE) A A A A A
Budre 3: Tir mot dinh trén mat phing ngii giac thir nhét, con kién bo xudng 1 trong 2 dinh & mat
phang ngii giac thir hai c6 2 cach.
Buéc 4: Con kién rong choi trén mit phang ngii giac tht hai c6 9 cach (twong tu budc 2).

Buwéc 5: Tir mot dinh trén mit phang ngii giac thr hai, con kién bo xubng dinh cubi cung 1a dinh
B ¢6 1 cach.

Vay s6 10 trinh khac nhau ctia con kién 13 (quy tic nhan) 5x9x2x 9 x 1 = 810 cach.

Cau 39: Chon ngiu nhién 5 s6 phan bi¢t tir tap X = {2; 4;6;8;10;12;13;14;16; 18;20} dé Xép vao 5
6 nhu hinh dudi. Xac suat sb 13 & O va tong cac sd & A,0,C bang téng cac sé & B,0, D bang P,
tinh 2079P ?
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Selulion: j.maaarcus
Tra loi: 15
Néu loai bo 13 ta s€ thu dugc mot tap sd dep 1a cac s6 chin tr 2 dén 20. Yéu cau tuong dwong tim
cac cap co tong bang nhau va gan cho 4 6 bén ngoai. Cac sd nam cach déu vé hai phia ctia cting mot
s6 tao nén cac cap bang nhau (xem nhu 3 phan tir 1ién ké ciia cap s6 cong) va vi co 2 cip nén phai
chira ti thiéu 2 phan tir & mdi phia ngoai cuing:

@J 0@ DXORORD)

SREENENN

4 2
S6 cap S 14 s6 cach chon 2 cdp co phan biét thir ty tir & cap: S = (2!)° [42 A + A5

2 3 4 3

= 400.

4
k=

(V]

Vay x4c suat can tim 1a 4;.50 = & = 2079P =15.

1
Céu 40: Vong quay trong hinh duoc quay hai 1an, va cac con s6 ngiu nhién ding lai ¢ vi tri miii tén
duoc ghi lai.
» S6 thtr nhit dugc chia cho 4 dé léy sb du, sb du nay chi dinh ¢t trén ban co.
» S0 thir hai dugc chia cho 5 dé lay so du, so0 du nay chi dinh hang trén ban co.

, £, 2R = £ A s 2 , \ e A LA AA ~ \ L a ‘e .k
Xéc suat dé cap so nhan dugc chi dinh ding vao mdt 6 t6 dam trén ban co la E (voi a,b 1a cac so

nguyén duong, % 1a phén s6 tdi gian) thi a + b bang bao nhiéu?

4
3
2
1
1 2 3
Vong quay Ban co
Selutien: CeT
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Tra loi: 109
Ta xét bang s du nhu sau ( vi 6 chiém 3 6 ctia vong quay nén sd du cta 6 tinh 3 1an
S6 du | Chia 4 | Chia 5
Dwl | 45 556
Dw2 | 5sb 3 56
Du3 | 3s6 | 2s
Dud | 0s6 | 2sb

Goi = 1a s6 du khi chia cho 4, y 14 s6 du khi chia cho 5 ta xét x4c suét xay ra ciia cac trudng hop sau:

RS N - AU P S BN AR
12 (12 12 12 (12 12 127112 12
37

:>P:131+]92+P3:—:>a+b:109
72

Céu 42: Trén mot 6 ludi nhu hinh, hinh chit nhat AB gdm 9 c6t va 5 hang 6 vudéng. Mot bé cin Xuét
phat tir diém A va chay dén diém B . Mdi budc, bé chn chi dugc chay sang phai hoac xudng dudi
dang 1 6 (di theo cac canh 6 vudng), vi vdy be cun luodn di theo duong ngan nhat. Trong hinh c6 céac
ving t6 dam 13 nhimg béi bun. Bé cun khéng dugc chay vao mién trong clia cac ving t6 ¢am, nhung
duoc phép chay trén duong bién cua chung.

Hoi bé clin ¢6 bao nhiéu cach chay tir A dén B ?

Gelulion: OGH MnP
Tra loi: 1127
Thay vi tinh duong di long vong tranh viing bun, ta tinh S6 cach di bat ki 1di trir S cach di pham quy.
Bé cun tir di chuyén tir A — B can 9 budc ngang, 5 bude doc = ¢o 0154 = 2002 céch di chuyén.
Trwong hop 1: Bi qua bai bun CDEG

Goi M 1a tam cua hinh vuéng CDEG , nhén thay be cun chay vao mlen trong cua bai bun CDEG khi
va chi khi di qua diém M nén bé ctn can di chuyén tir A dén M rditr M d&n B

+) A — M : 4 ngang, 3 doc = ¢6 C? = 35 cach di chuyén.
+) M — B: 5 ngang, 2 doc = c6 (772 = 21 cach di chuyén.
Do d6, sb cach di chuyén tir A — M — B la: 35x 21 = 735 céch di chuyén
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Trwong hop 2: Di qua bai bun GHIK
Goi P, lan luot 14 trung diém cua KI,GH .
Nhén thiy be cun chay vao mién trong cua béi bun GHj K khi va chi khi di qua canh LM nén bé cun
candi chuyéntr A dén P roithx P dén @) vathr QQ vé B.
+) A — P: 6 ngang, 1 doc = ¢o C; = 7 céch di chuyén.
+) P — Q: c6 1 cach di chuyén (bat budc di xudng).
+) @ — B: 3 ngang, 3 doc = cb Cg = 20 cach di chuyén.
Do d0, s6 cach di chuyéntir A — P — Q — B 1a: 7x20x1 = 140 céach di chuyén
Nhan thay khong c¢é truong hop ndo ma bé cun di qua ca hai bai bun
Vay, sb cach di chuyén thoa mén yéu ciu bai toan 1a: 2002 — 735 — 140 = 1127 cach
Cau 43: Cho tap hop A = {1; 2;3; 4...;100}. Goi S latap hop gém tat ca cac tap con cia A, mdi tap
con ndy gdm 3 phan tir ciia A va c6 tong bang 91. Chon ngiu nhién mot phan tir ciia S. Goi P % la
xac sudt chon duge phan tir ¢o 3 s6 1ap thanh cip s6 nhan. Tinh P . (Két qua 1am tron dén hang phan
tram).
Golulion: LGH MnP
Tra loi: 0,62
Gia sir tap con bét ki {a,b,c} eSS =1<a,b,c<100;a,b,cphanbiétva a + b + ¢ = 91.

Day 1a bai toan chia keo Euler nén s6 bo a,b,cla: C;
Tuy nhién trong cac bd trén van chira cac bg cd 2 chir s6 giong nhau, s6 bo c¢6 2 chir so6 giong nhau la

3.45 =135 (b0). Vay n(Q) = (02 - 3.45) .31 = 645.

90

Ti€p theo, ta s€ dém soO cap so nhan trong S. Vi cac s6 hang cia cap s nhan 1a s6 nguyén duong nén

A At~ 13 A 1o o Y S W IR Y VR S-S SR TP A Asqy T
cong boi s€ 1a so hiru ty duong, gid st sO bé nhat cua cap sO nhan 1a a va cong bdi 1a —, voi
n
a,m,n €7 ,a<30;m>n, UCLN(m,n)=1.
m m’
I+—+—
noon

Khi do ta co a =91 & a(m® +mn +n*) = 91n>.

Vi UCLN(m,n) =1 nén UCLN(m* +mn +n*,n’) =1 nénsuyra a:n’. Ma a < 30 nén
n® <30=n<5.

-Véin=1,tacd a(m® +m + 1) = 91. Phuong trinh nay c6 cac nghiém nguyén duong
(a;m) € {(1; 9),(7;3),(13; 2)} , nén co cac cap sd nhan (1;9;81), (7;21;63), (13;26;52).
-Vé6in =2, tacd a(m® +2m + 4) = 364, khong c6 nghiém nguyén duong.

-Vé6in =3, tacd a(m® + 3m +9) = 819, khong c¢6 nghiém nguyén duong.
-Véin=4,tacd a(m® + 4m + 16) = 1456 , khong c6 nghiém nguyén duong.

Dong bién soan: CeT & CLB DGH MnP | Trang 46



-Véin=5,tacd a(m® + 5m + 25) = 2275 . Phuong trinh ndy c6 nghiém nguyén duong
(a;m) = (25;6), ta nhan dugc cap s6 nhan (25; 30;36).

Vay c6 4 cap sd nhan trong S . Goi A 1a bién c6 “chon duoc phan tir c6 ba s6 1ap thanh mot cép sb
n(A 4
Q:—:>P%O,62%.
n(2) 645
Cau 44: C6 bao nhiéu nguodi tham gia vao cudc dAu co theo thé thirc vong tron mot luot, biét réng cuoc
dau co tat ca 84 van va c6 hai nguoi bo cudc khi moi nguoi da thi dau dung ba van?

Solution: CeT

nhan” thi n(A4) = 4. Suyra: P(A) =

Tra loi: 15
Goi n 1a s6 ngudi tham gia cudc dau (n 14 s6 nguyén duong, n > 2).
Ta chia tong s6 van dau thanh 2 nhém:

1. Cacvan dz?:lu gitta n — 2 nguoi choi con lai (nhitng ngudi choi hét giai).

2. Céc véan dau co6 su tham gia cua 2 ngudi bo cude.
Sé ngudi choi tron ven la n — 2. Vi ho thi dau vong tron mét lugt véi nhau nén s6 van dau gitra ho 1a
(n—2)(n—3)

2

Tiép d6 ta tinh s6 van ciia 2 ngudi bo cude

t6 hop chap 2 ciia n — 2:

Goi 2 nguoi bo cude 1a A va B. Theo d& bai, mdi ngudi da thi dau dang 3 vén.
Truong hop 1: A va B chua dau v6i nhau. Tong s6 van c6 A hodc B tham gia la: 3+ 3 = 6 van.
Truong hop 2: A va B da déu voi nhau. Tong s6 van c¢6 A hodc B tham gia 1a: 5 van.

—("_2)2(”_3>+6:84
Do do6 ta co: =n =15
—<"_2)2(”_3>+5:84

Cau 45: Goi S 1a tap hop cac s ty nhién gdm 3 chit s6 d6i mot khac nhau. Chon ngiu nhién 2 phan

5 A A . £, 2R I Je ~ A K . mo . A
t thudc tap S, xac suat d¢ chon duoc 2 so c¢o it nhat 2 chir so giong nhau la — véi m,n 1a cac so
n

A Al AT £ ., ;
nguyén duong, phan sO — to0i gian. Tinh m 4+ n.
n

Gelulion: OGH MnP
Tra loi: 2300
S6 céc s6 ¢o 3 chir sd d6i mot khac nhau: 9-9-8 = 648.
Suy ra sb cach chon 2 phan tir bat ky: Cz48 = 209628 .
Xét hai kha nang:
- Hai s6 chung ding 3 chir so.
Néu cé ba chit s6 déu khac 0, c6 C = 84 bg chir s6, mdi bd 1ap dugc 6 sb, chon 2 s6 duge C2 =15
cap. Tong: 84-15 =1260.
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Néu c6 chura chit s6 0, ¢6 C) = 36 by, mdi b 1ap dugc 4 s, chon 2 s6 duge C° =6 cap. Tong:
36-6 =216.

Vay cong lai: 1260 + 216 = 1476.

- Hai s6 chung diing 2 chir so.

Goi T 1a tép 2 chit s6 chung.

-Néu 0 T:¢ch Ci = 36 cach chon 7. V4imdi T, phan bu con 8 chit sé (gdm 0 va 7 chit s6 khac
0). Chon {z,y} dé ghép voi T

e Néuz,y=0:co Ci = 21 cach. Khi d6 mdi tap 7' U {z} sinh 6 sd, nén tao duogc 6 x 6 = 36
cap. Pong gop 21-36 = 756 cap.

e Néumot trong haila 0:c6 7 cach. Khi do tap chira 0 sinh 4 s0, tap con lai sinh 6 s6, nén tao
dugc 4 x 6 = 24 cap. Pong gbp 724 = 168 cap.

Tong cho mdi T 1a 756 + 168 = 924 cip. Nhan 36 tap T: 33264 cip.

-Néu 0 € T:viét T ={0,a} véi a €{1,...,9}, c6 9 cach. Khi d6 chon {z,y} tir 8 chir s khac 0,
c6 C2 =28 cach. M&i tap chira 0 sinh 4 sb, nénsd cdp la 4 x 4 = 16. Vay tong cong 28 - 16 = 448
cap chomdi 7. Nhan 9 tap T': 4032 cip.

Vay sb cap trong truong hop nay: 33264 + 4032 = 37296 .

Suy ra tong s6 cap thuan lgi 1a 1476 + 37296 = 38772.
38772 359 m = 359

Do dé xé4c suét can tim 1a = = =m+n=2300.
209628 1941 n = 1941

Cau 46: Lop 118 gém 40 hoc sinh, trong dot quyén gép hd tro hoc sinh vung 1t lut, mdi hoc sinh 16p
11B ung ho nhleu nhit 2 loai trong ba loai: sach gido khoa (SGK), quin 40 (QA) va tién mit
(TM). Biét s6 hoc sinh tham gia thoa mén céac diéu kién sau

4. S6 hoc sinh chi ting hg SGK nhiéu hon tong s hoc sinh chi ing hd QA va chi ing h$ TM
ding 1 ban.

5. Trong nhom khéng iing h SGK, s6 hoc sinh ing hd QA gap ba lan s6 hoc sinh ing ho TM.

6. S6 hoc sinh chi iing hé SGK nhiéu hon s6 hoc sinh iing h SGK va mét loai khac dung 5
ban.

Chon ngéu nhién 2 hoc sinh cua lop 118, biét xac suat dé chon dugc mot HS ing ho (QA & TM) va

mot HS chi ing hd SGK bang m , trong d6 m, n 1a cac sb nguyén dwong, phan sd s phan sb t6i
n n

gian. Tinh 3m +n.

Solution: LGH MnP
Tra loi: 55
Ky hi¢u z,y, 2 14n luot 1a sb hoc sinh chi ung ho SGK, QA, TM; a,b, c 1an luot 1a sb hoc sinh ung ho
SGK & QA, QA & TM, TM&SGK.
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':B:y—l—z-l—l,
y+b=3(z+b)=y=32+20b,
T=a+c+5,
r+y+z+a+b+c=40.

Ta co: |

Tery=32+2bsuyrac=y—+z2+1=42+2b+1,dongthdi a+c=2—5.

Thé vao tong: 2z +y + 2 + b = 45.

Thay t =424+20+1,y =324+2b: 242 +2b+1)+ (32 4+2b) + 2 + b = 45 = 122 4+ 7b = 43.
Vib>0nén 122 <43 = z=3,suyra b=1.

Khido: y=3x3+2x1=11;2=4x3+2x14+1=15;a+c=2—5=10.

Kiémtra: t +y+24+a+b+c=15+11+3+10+ 1 = 40 (dang).

X4c suit chon ngau nhién 2 hoc sinh sao cho 1 HS thuéc nhom b (QA&TM) va 1 HS thudc nhom z

Clxcl
b “”:1X15:i,\/@y3m+n:3+52:55.
C? 780 02

40

(chi SGK) la: P =

Céu 47: Trong mot giai bong da danh cho hoc sinh, cac ban dugc chia vao dung mét trong hai doi c6
vii: Pgi Co vii Xanh va Doi Co vii P6. Ban to chirc nhan thay rang néu chon ngau nhién 2 ban bat ky

trong khu vuc khan dai thi xac suat dé 2 ban d6 cung cb vii cho mdt ddi bang dung % Biét rang tong
) l?an hoc §inh trén khan dai qna‘im trong khoang tir 300 dén 350 va séqban thuoc Doi C6 vii Xanh
nhiéu hon s6 ban thudc Poi Co vii Po. Hbi ¢6 bao nhiéu ban thudc P61 Co vii Xanh?

Solution: LGH MnP
Tra loi: 171
Goi z 1a s6 ban thudc Poi C6 vii Xanh, y 1a sd ban thudc Doi Co vii Do va n = z + v.

Taco 300 < n <350, z > y.

; x ) c4+C
Xac suat chon ngau nhién 2 ban cung dgi la ——- o Y — 3
k(k—1 —1
Suyra 2(C? +C?) = C’. Thay C; = ( 5 ) ta duoc oz —1) +yly —1) = —”(”2 )

20 —20+2y° - 2y=(z+y) —-(r+y o2°+y —2zy—2—y=0

2

=(z—y) =z+y=n.

r+y=d

Vay n phai 1a mot sé chinh phuong. Pt d = z —y > 0 thi P
r—y=d.

2 2
Giéihétadu:(yca::d ;_d, y:d 5 d.

Do 300 < d* < 350, trong khoang nay chi c6 mét s chinh phuong: 324 = 18° = d = 18.
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Khi do: 3242—“8—171, y:3242—_18:153.

Vay trén khan dai c6 171 ban thudc Doi C6 vii Xanh va 153 ban thudc Doi CH vii Dé.
Ciau 48: Trong mit phang toa dd Ozy, cho cac diém A(3,0), B(3,2),C(0,2).

Y

o

T

Got S 1a tap hop cac diém co toa d6 1a cac sb nguyen nam trong (ké ca trén canh) caa hinh chit nhat
OABC' . Chon ngau nhién 3 diém tir tap S, xac suat @& 3 diém duoc chon tao thanh mot tam giac

vuong bang ﬂ, (m,n e N, (m,n) = 1). Tinh m +n.

n

Golulion: DGH MnP

Tra loi: 157
Tdong s6 diém trong tap S 1a: 4 x 3 = 12 diém.
Chon ngiu nhién 3 diém tir 12 diém, s6 phan tir ciia khong gian méu la: ‘Q‘ =
Goi A la bién ¢6 "3 diém duoge chon tao thanh mot tam giac vuong". Ta chia lam 2 truong hop chinh:
Truwong hop 1: Tam giac vudng c6 hai canh goc vuong // voi cac truc toa do.
Nhan thay moi diém P(z,y) trong S déu cé thé la dinh goc vudng.

Yy

Véi mdi dinh P(z,y):

o Trén duong thiang ndm ngang (y = const ) di qua P, c6 tong cong 4 diém. Trir P ra, ta c6
4 —1 = 3 céch chon diém tht hai.

o Trén dudng thing thang dimg (z = const ) di qua P, c6 tong cong 3 diém. Trir P ra, ta co
3 —1=2 cach chon diém thu ba.

e (Co6 12 cach chon P
Do d6, co tat ca 12x 3x 2 = T2A
Truong hop 2: Tam gidc vudng xién
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Céc tam giac nay sé& ndi tiép trong cac hinh chit nhat nho duoc tao boi ludi diém.

Ta xét theo kich thudce cac hinh chir nhat bao quanh:

Logi 2.1: Hinh chir nhat kich thudc 2 x 1 hodc 1x 2

C6 7 hinh chir nhat loai nay, mdi hinh tao dugc 2 tam giac vuodng, suy raco 7 x 2 = 14A

Y

Loai 2.2: Hinh chit nhat kich thudc 3 x 2

Yy

T

Mbi hinh chir nhat loai nay s€ bao quanh hai dang tam giac vudng xién va moi dang c6 4 tam gidc,
do do co tat ca 8 tam giac
S6 phan tir ctia bién cé A 1a: 72414 +8 = 94

n(4) _ a1

X4c sut can tim 1a: P(A)=——==
n(Q) 110

Gi4 tri can tinh: m +n = 47 + 110 = 157

Cau 49: M6t con ma dang dugc dat o vi tri chinh gitta tdim 6 vuéng d4 trong ban
¢ vua. Thay Nghia di chuyén con md 4 budc dé sau 4 budc d6 quin mi quay
tr lai vi tri ban dau véi diéu kién 4 budc di khong trung nhau. Mdi bude di
chuyen Thay Nghia déu dit con ma ¢ cac diém chinh giita tim 6 vuong do. (4
dzem ddt md sau 4 bude dwoc xem la 4 diém ¢ tam 6 vudng con ma di dén). Xac
suit duong di cua con mé c6 4 diém dit d6 1a 4 dinh cua mot hinh vudng c6

- N W b O OO N ®

dang %(ld phan s6 téi gian, a,b € N*). Tinh a + 2b?

Cdch di chuyén ciia quan Ma: Ma di chuyén theo dwong chéo ciia hinh chit nhdt a b cde f gh
2% 3 6 vuong. (hodc 3 X2 6 vuong).

Tra loi: 26

Dé ma di chuyén 4 budc va quay trd vé vi tri ban dau thi 4 bude di ctia quan M43 tao thanh mot chu

trinh kin O — B — P, — P, — O va chu trinh nay phai la m{t hinh binh hanh c6 budc 3 ngugc
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huong bude 1 va budce 4 nguoc huong bude 2. Do do, khi bude 1 dé xac dinh thi bude 3 va bude 4 1a
duy nhat (chi co 1 cdach). Nén & bai toan nay ta chi can xac dinh so cach chon budce 1 va bude 2.

Tir O(d4) c6 8 lya chon vitrila A, B,C,D,E,F,G,H v
dé di chuyén buéc 1.

Nhém 1 (Cac diém B,C, D, E): Pay 1a cac diém nam s
sdu trong ban co. Mdi diém nay c6 6 cach di hop 1€ cho 7
budc 2 dé khong vi pham bién. Suy ra so cach di:
4 x6 = 24 cach.

Nhém 2 (Cac diém A, F,G, H ): Pay la cac diém gan S
bién ban c¢o. Tai cac diém nay c6 1 huéng di budc 2 s& (<
nhay ra khoi béq co nén bi loai 1 cach. Mo6i diém chi con Vi pham
5 céch. Suy ra s6 cach di: 4 x 5 = 20 céch.

Suy ra tong s6 phan tir ctia khong gian mau 1a:

n(Q):24+20:44 1

Dé tir gidc OP,P,P, 1a hinh vudng thi hai buéc di dau tién

(OP, va P P,)) phai c6 do dai bang nhau va vudng goc voi
nhau. Nén ta chi can tim céc cap vecto bude 1 va bude 2 vudng goc.

Ta c6 céc cdp vecto vudng goc do6i mot tao thanh hinh vudng tr tam d4: (OA L OC, OC L OF,
OF 1L OG, 0OG L OA,0B LOD,OD LOF,OF LOH, OH 1L OB).
Tong cong co 8 cip vudng goc. Mbi cip c6 thé di theo 2 chiéu

Suy ra s6 cach dé ma di chuyén 4 budc tao thanh hinh vudng 1a: n (A) =8x2=16

16 4

Ta c6 x4c sudt duong di tao thanh hinh vuéng: P = YRR

Suy ra gia tri can tim: a +2b = 4 + 2 (11) =26

Céu 50: Bac Nghia dang gitip con trai sip xép 16 cudn sach on thi vao mot chiée ké 5 ngan phan
biét. 16 cudn sach nay thuéc 8 mon hoc khac nhau: Toan, Ly, Héa, Sinh, Sit, Pia, Vin, Anh. Mbi
mon hoc g6m ding 2 cudn: mdt cudn sach giao khoa va mot cudn sach bai tap. bé viéc 6n tap dat
hiéu qua cao nhét theo tirng khéi thi, bac Nghia dit ra cac quy tic khat khe sau:

% Do ngan ké nho, mdi ngin chi dugc chira téi da 5 cudn sach va khong duoc dé ngin nao trong.

% Hai cudn sach ciia cing mét mon hoc phai luén nim chung mét ngin véi nhau.

% Cac mon hoc trong cung mot t6 hop mon thi phai nim & 3 ngin lién tiép dé thuan tién cho viéc tra
ctru. Cac to hop bao gom: (Van, Sw, Dia), (Toan, Ly, Héa), (Toan, Hoa, Sinh) va (Tean, Ly, Anh).
% Cac cudn sach trong moi ngdn dugc xep theo hang ngang, thir tu tir trai sang phai.

Tdng sb cach sap xép 16 cudn sach niy vao 5 ngin ké thoa man diéu kién trén 1a 7. Tinh gia trj cua

T,
512

Tra loi: 5832
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Ta c6 tong 16 cudn sach x€p vao 5 ngan, moi ngan toi da 5 cuon. Do sach cung mon luén chung
ngan, cau truc phan bo bat budc 1a 3 ngan chira 4 cudn (2 moén) va 2 ngan chira 2 cudn (1 moén).

S6 cach hoan vi sach trong cac ngan nay (v6i diéu kién sach cing mon & cing ngan nhung khong
nhét thiét dinh lién) 1a: P = (41)* x (2!)’
Ta c6 céac rang budc vé vi tri mén hoc:

e Mon Toén (T) tham gia vao 3 t6 hop lién tiép — Toan c¢b dinh & Ngin 3 dé thoa man tinh lién ké
cta 3 t6 hop moén
e Nhom Xa hoi (Van, St, Pia) nam ¢ 3 ngan lién tiép — Hoan vi ngi bd nhém nay l1a 3!.

Xét cac trwong hop sau:

Ta c6 4 truong hop dua trén cach phan bé cac mén Ty nhién trude sau d6 vi tri con tréng cho nhom
Xa hoi vao va phai thoa man co6 3 vi tri lién ké:

% Truong hop 1: Cac mén Ty nhién trai déu trén 5 ngan (Mdi ngan 1 mon)

C6 2 céu trac thoa man: (Sinh-Héa-Toan-Ly-Anh) va (Anh-Ly-Toan-Hoa-Sinh).

Luc nay msri ngan méi chira 2 cudn (ctia Ty nhién), nén nhém X3 hoi c6 thé dit vao bat ky cum 3
ngan lién tiép nao: (1,2,3), (2,3,4) hodc (3,4,5).

= S6 cach chon mon: 2 x 3 x 3! = 36 cach.

% Trudng hop 2: C6 mot cip mon Ty nhién nam chung & Ngin 2

Ngin 2 lc ndy chita 4 cudn (diy), nén nhém Xa hoi khong thé ndm & cum (1,2, 3) hay (2,3,4).
Nhom X3 hoi bat bude lui vé (3,4,5).

C6 4 chu tric théa man do la:

Anh (Ngan 1) - {Ly, Sinh} (Ngan 2) - Toan (Ngan 3) - Héa (Ngan 4)

Hoa (Ngan 1) - {Ly, Sinh} (Ngén 2) - Toan (Ngan 3) - Anh (Ngan 4)

Sinh (Ngan 1) - {H6a, Anh} (Ngéan 2) - Toan (Ngén 3) - Ly (Ngan 4)

Ly (Ngan 1) - {Ho6a, Anh} (Ngan 2) - Toan (Ngén 3) - Sinh (Ngan 4)

= S8 cach chon mén: 4 x1x 3! =24 cach.

% Trudng hop 3: C6 mot cip mon Ty nhién nam chung & Ngin 4

Ngin 4 lc ndy chira 4 cudn (diy), nhém Xa hoi bat bude don vé (1,2,3).

C6 4 cAu tric thoa man:

Hoa (Ngén 2) - Toan (Ngan 3) - {Ly, Sinh} (Ngan 4) - Anh (Ngén 5)

Anh (Ngén 2) - Toan (Ngan 3) - {Ly, Sinh} (Ngan 4) - Héa (Ngéan 5)

Ly (Ngan 2) - Toan (Ngan 3) - {Ho6a, Anh} (Ngéan 4) - Sinh (Ngan 5)

Sinh (Ngan 2) - Toan (Ngan 3) - {Ho6a, Anh} (Ngan 4) - Ly (Ngan 5)

= S8 cach chon mén: 4 x 1 x 3! = 24 cach.

% Truong hop 4: Co hai cip mon Ty nhién ndm ¢ Ngin 1 va 2 hodc nim ¢ ngan 4 va 5

Khi d6 nhém Xa hoi bat buoc don vé (3,4,5) hodc ¢ (1,2,3) nén khdi xa hoi Van St Dia o 1x 3!
C6 4 céu trac thoa mén:

{Ho6a Anh} (Ngén 1) - {Ly, Sinh} (Ngén 2) - Toan (Ngén 3)

{Ly, Sinh} (Ngén 1) - {Ho6a Anh} (Ngén 2) -Toan (Ngén 3)
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Toan (Ngan 3) - {Ly, Sinh} (Ngéan 4) - {Ho6a Anh} (Ngan 5)

Toan (Ngan 3) - {Ho6a Anh} (Ngan 4) - {Ly, Sinh} (Ngan 5)

= Sb cach chon mén: 4 x1x 3! = 24 céch.

Suy ra téng sb cach sip xép mon hoc 1a: N = 36 + 24 + 24 4+ 24 = 108 cach

Ta c6 tong s6 cach sip xép thoa mén yéu cau bai toan 7 = N x P = 108 x 55.296 = 5971968
T 5971968

1024 1024

Céu 51: Tu cac sb tu nhién 1;2;3;...;15 c6 bao nhiéu cach chon ra 7 s phan biét gin vao 7 dinh

A, B,C,M,N, P,Q trong hinh sao cho cr 3 dinh théng hang thi c6 s6 theo thir tur 1ap thanh mot cép

sO cong?

Suy ra: = 5832.

A
M N
B
P Q
¢
Gelulien: CeT

Tra loi: 5040
S ={1;2...;15}
Pé 3 diém thang hang tao thanh cép s6 cong, tAm B phai 1a trung binh cong cua 2 dau mit.
M+ Q =2B = M,Q cung tinh chan 1&
Ta c6 hé diéu kién: { A+ C =2B = A,C cung tinh chdn 1é
P+ N =2B = P,N cungtinh chanlé
= Bai toan quy vé viéc chon vi tri cho s6 B € S, sau d6 chon 3 cap s6 roi nhau co téng bﬁng 2B.
Ta dit truc di xtmg nhu & ciu 39:

@@@???TT??@@
o Ta va ” o

7
Twong (mg v6i mdi bo 3 cip s thoa man nhu trén, ta co:
e 3! cach: Hoan vi vi tri 3 truc (MQ, AC, PN).
« 2 cach: Hoan vi 2 ¢iu mit cta mdi cip s6 ({M, Q};{A,C};{P,N}).
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Viy c6 tat ca: 2° x 3Ix [2 1 + Cj’ + C’; + CS) + C’?} = 5040 céch dién s6 thoa man yéu cau bai toan
Céu 52 [Ty Luan]: Co 2n (n nguyén duong) ky thu tham gia mét giai thi dau co vua, trong d6 co

hai ban tén 1a Hoa va Binh. Ban t6 chirc chia cac ky tha nay thanh n cap dé thi dau voi nhau.
a) Tinh s cach chia cip va ching minh rang s6 luong d6 ludn 1a mét sd 1¢.

b) Biét rang xac suat dé hai ban Hoa va Binh thi ddu cing cip 13 % . Tim n.

Golulion: CeT
a) Ta thyc hi¢n chia n cap lan luot nhu sau:
e Cip thir 1: Chon 1 ngudi bét ky, s6 cach chon ngudi ghép cip voi ngudi nay 1a 2n — 1
(cach).
e Cap thir 2: Sau khidd co 1 cap, con lai 2n — 2 nguoi. Chon 1 nguoi bét ky trong s6 d6, sd
cach chon nguoi ghép cép tiép theo la 2n — 3 (cach).
° ..
e Cip thir n : Chi con lai 2 ngudi, sé cach chon 1a 1 (cach).
Theo quy tic nhan, tong s6 cach chia cap la: S = (2n —1) x (2n — 3) x...x 3 x 1
Vi 2n —1,2n — 3,...,1 déu la cac s6 1é, nén tich S khong chira bat ky thira s6 nguyén t6 2 nao.
Vay S luon 1a mot s6 1é. (BPCM)
b) Goi A la bién c6: "Hai ban Hoa va Binh thi dau cung mat cap".
Thay vi xét toan bd qua trinh chia cip cho 2n ngudi, ta xét phép thir chon ddi thii cho ban Hoa:
e Trong tong s6 2n ky thu, trir di ban Hoa, sé lugng ky thu con lai dé co thé ghép cip véi Hoa
la: 2n — 1 nguoi
e Vi viéc chia cgp 1a hoan toan ngdu nhién, nén mdi nguoi trong s6 2n — 1 ky thi nay déu co
kha nang nhu nhau dé tré thanh doi thu cua Hoa.
e S truong hop thudn lgi cho bién ¢6 A 13 1 (chi c6 duy nhét ban Binh).
1
2n —1

Suy ra xc suét ctia bién ¢6 A la: P(A) =

Theo gia thiét, xac suat ndy bang %, ta c6 phuong trinh: 5 1 ! = % =n=12.Vayn=12.
n J—

Céu 53: Xép ngau n}nen ba doi giay khac nhau (gom 6 chiéc) thanh mot hang ngang. Biét rang xac
suét dé xay ra bién ¢ “khong co chiéc gidy trai nao nim canh chiéc gidy phai ciia mot doi khac” bang

m . ., e, A
— 101 gian. Gia tri cia m + n bang?
n

Solution: CeT
Tra loi: 13
Xép 6 chiéc gidy vao 6 chd = n(Q) = 6! = 720.
Diéu kién: "Khéng cé chiéc gidy trdi ndo nam canh chiéc gidy phdi ciia mét déi khdc".
Twong dwong néu mot chiéc Trai (L) va mot chiéc Phai (R) ndm canh nhau, chung bét budc phai 13
mot doi. Do do, khong thé xay ra tinh huong ...L-R-L... hoac ...R-L-R...

Ta xét cac truong hop sau:
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+) LLL-RRR hodac RRR-LLL c6: 3!x1x2!x2 = 24 cach
+) R-LLL-RR, RR-LLL-R, LL-RRR-L, L-RRR-LL ¢6: 3!x1x1x4 = 24 cach
+) L -RR-LL-R hoac R-LL-RR-L c¢6: 3!x2 =12 cach
Tdong sb cach xép 1a: 24 + 24 +12 = 60. Xéc suat: P = — 60 :l:>m+n:13.

720 12
Cau 54: Cho mot cai hop chira (n + 1) qua bong (v6i n 1a sb nguyén duong), trén do lan luot ghi cac
) nguyén tr 0 dén n, mdi sb ding mot lan. T hdp nay, ta thuc hién qua trinh léy ra mot qua bong,
ki€m tra s0 ghi trén bong roi lai bé vao hop, ldp lai qua trinh d6 5 lan. Goi a la so truong hop ma 5
s6 da kiém tra thoa man céc diéu kién sau

> Sé ghi trén qua bong 15:1}’ ra sau khong nho hon s6 ghi trén qua bong lé}{ ra trudc do.
» S0 ghi trén qua bong lay ra lan ba 16n hon so ghi trén qua bong lay ra lan thir nhat dng 1 don vi.

Gia tri cua
>

Golution: CeT
Tra loi: 760

Goi 5 s6 lay ra theo thu ty khong giam 1a T, Ty, Ty, Ty T

Ta c6 di€u kién: z, <1, < r, <z, <z vazr, =z +1.
+)Viz <z, <z, nén x, c6 2 cach chon (z, = z, hodc z, = r,).

+) Chon b6 3 s6 con lai (z,,z,,2,) thbamdn 0 <z, <z, <z, <n —— C6 C? , cach.

Suyra:a =2-C°  —— 8 = Z : ”*2—760

' N+ 2

Céu 55: S6 cach x6a di 26 chir cai tir chudi 30 chit cai
TSATSATSATSATSATSATSATSATSATSA

sao cho 4 chit cai con lai tao thanh tir 7SAT theo dung thur tu?

Selulion: CeT

n+2

Tra loi: 495

Goi 6 chit cai bi x6a nam trude cac chit cai 7, S, A, T 1an luot 1a T, T, T, T, T,

Ta c6 phuong trinh: z, + 1z, + 2, + 2, +z, =26 (1)

Dé théy, dé cac ky tu gilr lai dang 1a 7', S, A, T theo tht tu, khoang cach gitta cac ky tu dugc chon
phai 13 bdi s6 cua 3. Cu thé:

+) z,: Phai x6a s6 lugng 1a boi cua 3 dé ky tu tiép theo la 7' = =} 3.

+) z Do T,5, A nam lién tiép trong chu ky, mudn giit ding thir tu nay & cac chu ky

27 3’
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tiép theo thi s luong ky tu x6a giita ching phai 1a bdi cta 3 = T,,T,, 2, 3.

+) z,: T (1), do 26 chia3 dw2 va z,...,z, déu chia hét cho 3 = z, chia 3 du 2.

Duya trén bién ludn trén, ta dat: = = 3k; =z, = 3k;

v, =3k; =, =3k; =z, =3k +2
Thay vao phwong trinh (1): k +k, +k, +k, +k =8.
86 nghiém ctia phuong trinh trén la: C; . | = C,, = 495 ciing chinh la s cach x6a 26 chit cai
Cau 56 [Ty Luan]: Co 3 qua bong xanh, 4 qua bong do, 5 qua bong trang. Cac qua bong cing
mau la giong hét nhau. Hoi c¢6 bao nhiu cach x€p 12 qua bong do trén cung mot hang ngang
sao cho nhom 3 qua bong xanh khong nam ké nhau, nhém 4 qua bong d6 khong nam ké nhau
va nhom 5 qua bong tring khong nam ké nhau.

‘ Golution: OGHMAP
Phu dinh cua yéu cau A: nhém 3 qua bong xanh khong nam ké nhau, nhom 4 qua bong do
khong nam ké nhau va nhém 5 qua bong trang khong nam ké nhau.
La yéu cau A: nhom 3 qua bong xanh nam ké nhau hodc nhoém 4 qua bong do nér,n ké nhau
hodc nhoém 5 qua bong trang nam ké nhau. Ta thay rang c6 thé dé dang dém duoc s6 cac cach
xép thoa mén cic yéu cau A bang cach ding nguyén 1y bao ham va loai trir. Vi vy ta dém
phan bu.
Goi S 1a tap tt ca cac cach xép 12 qua bong do trén cung mot hang ngang.

Goi X, D, T lan luot 1 tip cac cach x€p sao cho nhom 3 qua bong xanh ké nhau, nhom 4 qua
bong do ké& nhau, nhom 5 quéa bong trang ké nhau. Khi dé ta c6

34+4+5) 445+1)! 445+1)! 34+4+1)!
| ‘:( 3!.4!.5!) :27720;‘)(‘:( 4151 ) =1 605‘D‘:( 4151 ) :504;‘T‘:( 3141 )
(5+1+1)! (4+1+1)! (3+1+1)!
‘XﬂD‘:—:42;‘XHT‘:—:30;‘THD‘:T:2O;

[XnDnT|=3!=6.
Theo nguyén ly bao ham va loai trur, ta co
[xupuT|=|x|+|D|+|1|-|x nD|-|xnT|-|DNT|+|x DT
= 1260 + 504 + 280 — 42 — 30 — 20 + 6 = 1958.

Tir d6, s6 cac cach xép sao cho nhom 3 qua bong xanh khéng nam ké nhau, nhém 4 qua bong
do khong nam ké nhau va nhom 5 qua bong trang khong nam ké nhau la

S| - [x UD UT| = 27720 — 1958 = 25762.
Cau 57 [Ty Luan]: Cho n duong tron doi mot cat nhau va khong c6 ba duong tron nao cung di qua
mot diem. Hoi véi n dudng tron nhu the thi chia mat phang thanh may mién?

Solution: CeT

Goi S(n) la sb mién cua mat phang duoc chia boi n duong tron nhu trén.
Taco S(1) =

Xét duong tron thu n 4 1, duong tron nay cat n duodng tron cho trudce tai 2n diém, 2n diém nay chia
duong tron thir n + 1 thanh 2n cung tron, mdi cung thudc 1 mién trong s6 S (n) mién phan biét nén
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mdi cung tron nay chia mdi mién chira n6 thanh 2 mién phan biét nén s6 mién tang thém khi c6 thém
duong tron thar n +1 1a 2n. Vay, taco S(n+1) = S(n) +2n.

Tu day ta co:
S(n)=8(n—-1)+2n-1)
Sn—1)=8n—-2)4+2(n—2)

-1
u+2:n2—n+2.

Vay, S(n) = 2.
Céu 58: Nhu hinh v&, trén mot dia tron c6 v& mot duong tron véi ban kinh bang 1. Trén duong tron
nay c6 6 diém chia chu vi thanh 6 phan bang nhau, va tim ctia duong tron ciing duoc danh dau. Co
7 14 co duge danhsé tir 1 dén 7. Nguoi ta mudn dit 7 14 co nay vao 7 diém noi trén, mdi diém dit
ding mot 1a. Hay tim s6 cach xép sao cho trong s6 7 diém dat co, néu 3 diém bét ky tao thanh mot
tam gidc déu c6 canh bang 1, thi tdng cua ba sb ghi trén ba 14 cd tai cc dinh ciia tam giac ¢6 phai nho
hon hodc bang 12. (Luu ¥: Cac cach xép trung nhau qua phép quay duoc tinh 13 mot).

Selution: OGH MnP

Tra loi: 40
Goi z, la s6 & tam. Tam giac déu canh 1 ¢6 tong dinh < 12 twong duong véi:
r, +x,, <12 —z (vOi moi cap diém lién ké trén duong tron)
Nhan thay néu r, = 3 thi bat budc s6 7 va s 6 déu phai ndm giira 1 va 2 trén duong tron (vo 1i)
Nhu vay, sb dit & tim chi c6 thé 13 1 hodc 2
Trwong hep 1: Tam 1a 2 (z, = 2)
Diéu kién: Tong 2 s6 ké nhau < 10. Tap con lai: {1,3,4,5,6,7} .
Céc s6 lién ké s6 7 phai < 3. Chi cé {1,3} théa man=- S6 7 phai nam giita hai s6 1 va 3
Xép 3 56 {4,5,6} chi co truong hop s6 6 nam giita 4 va 5 thoa min
Do d6 c6 tat ca: 2 x 2 = 4 cach (vi cac cap {1,3}; {4,5} ddi chd cho nhau).
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Trwong hop 2: Tam1a 1 (z, = 1)
Diéu kién: Tong 2 s6 ké nhau < 11. Tép con lai: {2,3,4,5,6,7}.
Ta sir dung nguyén 1y bao ham - loai trir dé dém s cach xép hop 18
Xép 6 56 1én dudng tron ¢6 (6 —1)! = 5! cach
Diéu kién vi pham 14 khi c6 cap c6 tong > 11. Vi tap sb nay, chi c6 2 cap vi pham: (7,6) va (7,5).
P (7> (7>
-

s J U p J C pJ

7 canh 6 7 canh 5 7 canh 5 va 6

Truong hop 7 ding canh 6 ¢6 2 x 4! cach. Tuong ty, truong hop 7 ding canh 5 cling ¢6 2 x 4! cach.
Truong hop 7 ding canh ca 5 va 6 c¢6 2 x 3! cach
S6 cach xép hop 1¢: 51— (2x 41+ 2x 41— 2x 31) = 36 cich

Viy, ¢ tit ca 36 + 4 = 40 cach xép co thoa mén yéu ciu bai toan

Cau 59: Mot tam giac ngau nhién 13 mot tam giac duoc tao ra bang cach tung ngau nhién, ddc 1ap mat
cap xuc sic can dbi, dong chét ba 1an lién tiép. Mdi 1an tung ta dem cong s6 chdm trén mat hai con xuc
sdc thu duge cac s6 a,b,t lan luot 1a do dai hai canh va 15(t —1)° 1a goc gilra hai canh d6. Goi S la
tap hop cac tam g‘iéc ng?tu nhién. Chon ngéu nhiéq mot phﬁn tr cua S, tinh xac suat dé chon duoc mot
tam gidc vuong bang bao nhiéu (Iam tron hang phan tram)

S\ B

e

15(t — 1)°

Solutien: CeT
Tra loi:
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Truong hop 1: 15(t —1)° = 90° hay t = 7, lac d6 v6i moi a,b thi tam giac déu la tam giac vudng
. 1
nén xac suat xay ra truong hop nay la g

Truwong hop 2: Goc vudng 1a mot trong 2 goc con lai, khong mat tinh tong quat ta gia sir d6 1a goc ~

Khi d6 b = acos|15(t —1)° | khi d6 vi a,b 1d 2 s6 nguyén nén va 15(t —1)° chi nhan céc gi tri
15°,30°,45°,60°,75° tr d6 dé dang suyra t =5 va a = 2b . Xacsuatdé t =5 la

P(t:5):i:1.
36 9
b—2a—4: x> 3
36 36 36
b—3a—6:2>x>—10
36 36 36
Xéc subtdd a = 2b: |b =40 =8: > x— =0 plg=op =t 10FIFI2H+5 45
36 36 36 36 1296
b=5a=10: i 3_12
36 36 36
b—6a—12: 2 xt O
36 36 36>

Do vai trd a,b nhu nhau, xac suat dé b = 2a ciing bang 1;1%

Vay xac sudt cho Trudng hop 2 1a: P, = l>< 15 + 45 = >
9 (1296 1296) 648

Xéc suét can tim la: P = 1 + — > _ 13 ~ 0,17
6 648 648

Céu 60: Basd a a, dugc chon ngau nhién (khong hoan lai) tir tap hop {1,2,3,...,1000} . Tiép theo

17 2’

d6, ba s6 khac b, b b, dugc chon ngau nhién (khong hoan lai) tir tip hop 997 s6 con lai. Goi p 1a xac

17727

suat dé sau khi xoay chiéu phu hop, mdt vién gach ¢6 kich thude a x a, xa, ¢ thé dat lot vao bén

trong mot chiéc hdp co6 kich thudc b, x b, X b, , sao cho cac canh cua vién gach song song véi cac canh
R K 1A <A . a x. ., ;
cua chiéc hop. Biét p c6 dang 7 toi gian, tinh 4a + 8b.

Selution: OGH MnP
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Tra loi: 36

Goi 6 s6 dugc chonra tir tdp hgp ban dau la z ,z,, z,, z,, z., z, va sap x€p chiung theo thir ty giam dan:

r, >T,>T, >T >T > T
RO rang:
e I chic chin phai la mot canh cua chiéc hop (dé canh 16n nhét cia hop bao dugc canh 16n nhét

cua gach).
e chic chin phai la mot canh cua vién gach (dé canh nho nhit cta gach chui lot canh nhé nhét

cua hop).

Ta con lai 4 s0 ¢ gitta {z,,z,,7,,,} . Ta can chon thém 2 s6 nita cho Hop
ol
Truwong hop 1: Néu z, 1a mot canh cua hop.

Khi d6, =, 1a canh 16n tht nhi ctia hop . Vi z, 16n hon tat ca cac s con lai (,,z,, 2, ), nén du ta chon

sb nao trong 3 s6 con lai 1am canh thir 3 cua hop thi diéu kién "canh gach nho hon canh hop" luon dugc
théa man— Co 3 cach chon so con lai.

Truong hop 2: Néu z, khong phai canh cua hop, nhung z, 1a canh cua hop.
« Lucnay Hop c¢6 {z,7,,...} vaGachco {z,,z,...}.
e Tacon2sé {z T} . Chon 1 s6 bat ky cho hop thi sé con lai cho gach.
e Doz, l6nhonca z, va z, nén diéu kién ludn thoa man — Co 2 cach chon sd con lai.
Truwong hop 3: Néu ca T, va , déu khong phai 13 canh hop
Hién nhién loai truong hop nay
3—: :i:>4a+8b:36.

6

Xac suatcantimla; P =

——-Hét---
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Tai liéu tham khao

[1] Cac dé thi thir trén ca nudc.

[2] Chuyén dé vé bai toan chia keo Euler — PimaX.

[3] Tinh hoa van dung cao t6 hop xac sudt — Tu Duy Mo.

[4] 20 dé thi thir tot nghiép THPT Qudc gia nam 2026 moén Toan — Hoang Xuan Nhan.

[5] Cac ngudn tai liéu khac trén Internet.

Bén canh d6 xin giri 16 cam on t6i CLB DGH MnP d3 hd trg tao nén san pham nay. Ngoai ra ¢ mot
s6 bai toan va tai liéu chung t6i tham khao va swu tAm trén Internet nhung khong xac minh dugc rd tac
gia ctia chung, do vay s& khong trich ddn & day. Mong tac gia ctia nhiing bai toan va tai liéu nay hét
suc thong cam.



