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I. PAT VAN PE — CHI DAN LICH SU

1. Cau héi ciia chang hiép si mé xic xic

Paris, mua h¢ nam 1654. Antoine Gombaud — nguoi doi quen goi la Chevalier de Méré
(“hiép si de Méré”) — 1a mot quy toc mé tro xic xac.

Ong c6 hai thic mic khong sao tu giai duoc.

Thic mac thir nhat: 6ng thuong thing khi dit cuoc “gieo mot con xuc xic 4 1an, o it nhat
mot 1an ra mit 6 chAm”, nhung lai hay thua khi dét cugc “gieo hai con xtc xdc 24 1an, c6 it
nhit mot 14n ra d6i 6. Theo 1ap luan ti I¢ cta 6ng, hai tro phai ngang nhau: mot lan gieo mot

A} 6‘27’

, 1 ns A Ae 1A . A o, 1 e X \ 24
con ¢6 - co hoi, 4 1an la < mot lan gieo doi co 70 S0 hoi, 24 1an 1a “=—

” ’ — bang nhau!
Thic méc thir hai, goi 1a bai toan chia tién cwge: hai nguoi choi dat cugce nhu nhau, ai thang
trude mot sd van thi duoc ca sb tién. Néu cude choi phai dung gitra chirng thi chia tién thé
nao cho cong bang?

De Méré mang céac cau hoi dén Blaise Pascal. Pascal viét thu trao d6i v6i Pierre de Fermat
— mot luat su & Toulouse, ngudi lam toan “nghiép du” nhung thudc hang vi dai nhat thé ki
XVII. Chudi thu muia hé nam 1654 giita hai ngudi dugce coi la gidy khai sinh ciia i thuyét
xéac sudt. Y tuong then chét cua ho rat gian di: liét ké moi khd ndng cé thé xdy ra nhw nhau,
réi dém xem bao nhiéu khd nang cé lpi. D6 chinh 1a dinh nghia c6 dién ciia xac suidt ma
chuyén dé nay xoay quanh.

Gieo 1 xUc xac 4 lan,

i Gk ki i 0,5177
cé it nhat mot mat 6

Gieo 2 xUc xac 24 lan,

) & ATk Rak 27 d 0,4914
c6 it nhat mot doéi 6

0.0 0.1 0.2 0.3 0.4 0.5 0.6
X&c suat thang cugc

Hinh 1. Hai tro cuoc cua de Méré: chénh léch chi khoang 2,6%, vdy ma mot con bac ldo luyén van cam

nhan dwoc qua hang nghin van choi
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Loi gidi dap cho de Méré
Gieo mot con xuc xdc 4 1an c¢6 6* = 1296 két qua dong kha ning; sé két qua khéng cd
625 671

mit 6 1a 5% = 625. Vay xéc sudt thing cta tro thr nhit1a 1 — —= = 2= ~ 0,518 > -.
1296 1296 2

Vi tro thtr hai, mdi 1an gieo d6i co 36 két qua, 24 1an gieo c6 36%* két qua, trong d6 35%*
/4 0 g Z 2 < 1A 5
két qua khong c6 doi 6, nén xac suat thang 1a 1 — (%) ~ 0,491 < é Sai lam cua de

Méré: khong dwge cong don xac sudt cia cac 1an gieo, vi cac kha nang “ra 6 ¢ lan 17,
“ra 6 &1an 2”,... c6 thé xay ra dong thoi va bi dém tring. Cach dung 1a di qua bién c6 ddi
— mot ki thut ta s& gip lai rat nhiéu 1an (Dang 11).

2. Nhirng ngudi dit nén méng

G. Cardano
mo Cardano

1501 - 1576

Galileo Galilei

1564 - 1642

Pascal & Fermat
BI Pascal - Pierre de Fermat

1654
Phéap

TRAM TOAN APLUS TEAM Ceral

Béc si, nha toan hoc va... con bac Gerolamo Cardano (Y) viét
Liber de Ludo Aleae — Séch vé tro choi may rii khoang nim 1564.
Lan dau tién trong lich sir, ong dé xuat do “co hoi” bang ti sb giira
s6 truong hep thuin loi va sé treong hep c6 thé khi gico xuc
xdc cong bang.

Tiéc thay, cudn sach nam trong ngin kéo gan mot thé ki, mii dén
nam 1663 madi duoc in — khi Pascal va Fermat da di trude.

Khoang nam 1620, cac tay choi ¢ Florence héi Galileo Galilei: khi
gieo ba con xuc xdc, tong 9 va tong 10 déu c6 6 cach phan tich
(ching han 9=1+2+6=1+3+5=-), viy sao kinh
nghiém cho thay téng 10 xuét hién thuong hon?

Trong bai viét ngén Sopra le scoperte dei dadi, Galileo tra 101 bang
cach dém cé thir tw ca 63 = 216 két qua: tong 9 ¢ 25 két qua,
tong 10 c6 27 két qua (xem Dang 2). Bai hoc: cdc “cdch phan tich”
khéng dong kha nang, cdc bg cé thir tw méi dong kha néng.

Trong cac 1a thu nam 1654, Pascal va Fermat giai tron bai toan
chia tién cugc bang hai cach khac nhau nhung cing mot dap sb:
Fermat liét ké moi kich ban c6 thé cua cac van con lai, Pascal 1ap
luan truy hoi bang “ki vong”.

Ba nim sau (1657), Christiaan Huygens (Ha Lan) viét De
ratiociniis in ludo aleae — cubn sach in dau tién vé xac suét, dua
trén nhirng y tudng nay.

CHIENMATH.COM
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e —— Nam 1812, Pierre-Simon Laplace xuit ban Théorie analytique

| des probabilités, phat biéu twong minh dinh nghia ¢é dién: xac

suat cia mot bién cb 1a ti sb giira s6 truong hop thudn loi va sb

truong hop co thé, véi diéu kién cdc truong hop la dong kha ning
n(4)

P.-S. Laplace — dung cong thirc P(A) = @) trong SGK.
e N N ‘ e
Phip Ong viet: “Li thuyét xdc suat suy cho cung chi la lé thuong duoc

quy thanh phép tinh.” Nam 1933, A. N. Kolmogorov (Nga) xay
dung x4c suat trén hé tién dé chit ché nhu ngay nay.

3. Khi cac bac thiy ciing dém sai
Dinh nghia ¢6 dién chi dang khi cac két qua dong kha niing. Diéu kién tuéng hién nhién
nay da danh ltra nhi€u bd 6c 16n:
> Leibniz (thé ki XVII) cho rang khi gieo hai con xtic xac, tong 11 va tong 12 c¢6 kha ning
nhu nhau, vi “moi tong chi c6 mot cach™: 11 =5+ 6, 12 = 6 + 6. Thuc ra 11 ng voi
hai két qua (5; 6), (6; 5), con 12 chi img voi (6; 6): xéc suat lan luot la — va ——.
» Jean le Rond d’Alembert, trong muc tir “Croix ou pile” (Sap hay ngira) ctia bd Bdch
khoa toan thw ndam 1754, 1ap luan rang gieo hai dong xu thi chi c6 3 két qua “hai sap, mot

X A , . ) A , I, £ A < , \ 2
sap mot ngura, hai ngira”, nén xac suat c¢6 it nhat mot mat ngra la -,
Ot me 3

Dép s6 ding 1a z (Hinh 2).

Pung: 4 két qua dong kha nang d'Alembert (1754): 3 "két qua"

SS

Hai sap 1 cach
SN

Mét sap, mét ngua 2 cach!
NS

Hai ngua 1 cach
NN

P(mét sap, mot ngtra) = 2/4 = 1/2 Khéng dong kha nang = khéng dugc dung n(A)/n(Q)

Hinh 2. Sai lam cua d’Alembert: ba “két qua” cua ong khong dong kha nang — “mot sap, mot ngira” xdy ra

theo hai cdach
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Nhin lai bﬁng con mit lich st

Cardano (=1564) dit ra y tudng ti s6 — Galileo (=1620) day cach dém cé thir tw —
Pascal — Fermat (1654) liét ké kich ban — Huygens (1657) viét sach — J. Bernoulli
(1713) chirng minh lut s6 16n — d’ Alembert (1754) vap vao dong kha niing — Laplace
(1812) phat biéu chit dinh nghia ¢6 dién — Kolmogorov (1933) tién dé hoa. Mot y tuéng
xuyén sudt: muon do may rii, truéc hét phai biét dém cho ding — va dém nhiing thir thét
sw “ngang nhau”.

4. Dong thoi gian

~ 1564 Cardano viét Sdch vé tro choi may rui (in nim 1663): 1an dau dung ti s6
“thuan 1oi / c6 thé”.

~ 1620 Galileo giai thich vi sao tong 10 xuét hién thudng hon tong 9 khi gieo ba
con xuc xac.

1654 Thu tir Pascal — Fermat vé bai toan chia tién cuoc va cac cau hoi cua de
Meéré.

1657 Huygens xuét ban cudn sach in dau tién vé x4c suat.

1713 Sach Ars Conjectandi cia Jacob Bernoulli (in sau khi 6ng mat): luat s6

16n — tan suat ti€n gan tdi xac suat.

1754 d’Alembert mic sai lam “sp — ngira” trong Bdch khoa todn thir.
1812 Laplace phat biéu dinh nghia ¢ dién cua x4c suét.
1933 Kolmogorov xdy dung hé tién dé cua i thuyét xac suat.

2018 —2026  Xac suat cd dién tré thanh cau “phan loai” quen thudc trong dé thi THPT
qudc gia va tot nghiép THPT.

5. Vi tri trong chwong trinh va trong cac ki thi

Theo Chuong trinh gido duc phd théng mén Toan 2018, dinh nghia ¢6 dién cua xac suat dugc
hoc & 16p 10. Trong b sach Két néi tri thire véi cude song, 6 1a Chwong IX. Tinh xac suit
theo dinh nghia c6 dién, gdm Bai 26 “Bién cb va dinh nghia c6 dién cta xac suat” va Bai 27
“Thuc hanh tinh xac suét theo dinh nghia ¢ dién”; cong cuy dém duoc chuan bi ¢ Chuwong
VIIL Pai s6 td hop (quy tic cong, quy tac nhan, hoan vi, chinh hop, t6 hop). Lén 16p 11 hoc
sinh hoc thém céc quy tac cong, nhan xac sut; 16p 12 hoc xac suét co diéu kién.

Trong cac ki thi, xac sudt c6 dién xuat hién déu din & mic van dung — van dung cao: dé
minh hoa va dé chinh thac THPT qudc gia 2018, 2019; d& tot nghiép THPT 2020 — 2024
(dang tric nghiém 4 phwong an), roi dé tot nghiép THPT 2025, 2026 theo dinh dang méi (12

TRAM TOAN APLUS TEAM Ceral CHIENMATH.COM
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cau trac nghiém, 4 cau Pung/Sai, 6 ciu trd 101 ngan), trong dé cau xac suat co dién thuong la
mot cau tra 16 ngan kho (bai “mat thu” nam 2025, bai “lap den trén da gidc déu” ndm 2026).
Dbeé thi thir ciia cac So va truong chuyén, d€ HSG cap tinh rat va cac chu de: da giac déu, xép
cho, chit s6 — chia hét, dién s6 vao bang, cap s cong.

TRAM TOAN APLUS TEAM Ceral CHIENMATH.COM
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II. COSO LI THUYET

1. Phép thir va khéng gian miu
Hay bat d¢au bang mot cau hoi rat doi thudng: gieo mét dong xu, khd ning ra mdt ngira la bao
nhiéu? Ai ciing tra 161 “mot nira”. Dang sau cdu tra 161 nhanh ay 1a ba budc ngdm: ta hinh
dung moi két qua cé thé (sip, ngira), tin rang ching c6 kha ning nhw nhau, rdi dém. Toan
hoc chi viéc goi té€n cac budc do.
Phép thir — Khong gian mau
Phép thir ngdu nhién (goi tit 1a phép thir) 1a mot hoat dong ma ta khong doan trude duogc
két qua cua no, nhung biét duoc tap hop tt ca cac két qua co thé xay ra.
Khéng gian miu, ki hiéu £, 13 tap hop tat ca cac két qua co thé xay ra cua phép thir. Sb
phan tir cia 2 ki hidu 1 n(2).

Chéng han, gieo mdt con xuc xdc: 0 = {1;2;3;4;5; 6}, n(2) = 6. Gieo hai déng Xu phan
biét: 2 = {§S;SN; NS; NN}, n(2) = 4. Chon ngiu nhién 3 hoc sinh tir mot to 10 ngudi: mdi
két qua 1a mot tap con 3 phan tir, nén n(2) = €3, = 120 — lc nay ta khong liét ké ma dém
bang cong cu cua Chuong VIII.

2. Bién c6
Bién c6 — Bién co doi
MBJi bién ¢b A lién quan dén phép thir dugc mo ta béi mot tip con cua khong gian mau;
mdi phan tir cta tip con d6 goi 1a mot két qua thuan loi cho A. Ta dung chung ki higu A
cho bién cb va tap con, va n(A) 1a sb két qua thuan loi.
> 2 1a bién c6 chic chin, @ 13 bién ¢4 khong thé.
> Bién cb ddi cua A, ki hiéu 4, 1a bién cb “A khong xay ra”; tap hop A = 2\A, nén
n(Z) =n(2) —n(4).

Ngon ngir tap hop rat tién khi dém. “A hodc B” tmg véi A U B; “A va B” ing véi A N B.
Khi dém hop cia hai tip, ta dung quy tic bao ham — loai trir: n(4 U B) = n(4) + n(B) —
n(ANB); véi ba tip: n(AUBUC) =n(A) +n(B) +n(C)—n(AnB)—n(BNnC) —
n(CNA)+n(AnBnC).
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3. Pinh nghia c6 dién cia xac suat

Pinh nghia (SGK Todn 10 — Két noi tri thirc)
Cho phép thir T ¢6 khong gian mau 2 gdm hitu han két qua ¢é cing kha ning xiy ra.
V&i mdi bién ¢d A, xéac suét caa A la

n(A)

AT

Tinh chét: 0 < P(4) < 1; P(2) = 1; P(e) = 0; P(A) = 1 — P(4).

Cong thuc P (Z) = 1 — P(A) tuy ngan nhung 13 vii khi manh nhit cta chuyén dé: mdi khi

de bai c6 chir “it nhat”, “cd... hay khong”, “khong c6 hai... nao”, ta nén ty hoi bién c¢6 doi co
dé dém hon khong.

Diéu kién “dong kha nang” — cai bay kinh dién

Cong thuc % chi ding khi cac phan tir ciia 2 dong kha nang. Ba dau hiéu canh bao:

(1) Gop cac két qua theo “kiéu” (tong s6 chim, “mot sip mot ngira”, “hai bi ciing mau”...)
— céc kiéu thuong khong dong kha ning (Leibniz, d’Alembert & muc I).

(2) D6 vat “giéng nhau” (bi cing mau, sach cing loai): khi tinh x4c suit nén danh s
chung dé cac két qua ddng kha ning. Day chinh 1 1i do dém bang t6 hop C¥ cua cac vat
phén biét.

(3) Pi ngau nhién trén ludi “modi bude chon huéng nhu nhau” khac véi “chon ngau nhién
mot duong d1” (xem Dang 12).

4. Ba cach mo ta khéng gian miu

Liét ké — dung khi n(2) nhé (dudi khoang 20 phan tir). Bang — dung cho phép thir gdm hai
giai doan, mdi giai doan it kha ning (gieo hai con xuc xdc). So' 6 hinh ciy — dung cho phép
thir nhidu giai doan nbi tiép (gieo dong xu nhiéu lan, rit the lan luot). Khi sb két qua 16n, ta
khong mo ta ma dém bang quy tic cong, quy tic nhan, hoan vi, chinh hop, t6 hop.

TRAM TOAN APLUS TEAM Ceral CHIENMATH.COM
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Con thu hai

- IEERR0
2 3 4 5 6 ’

3 4 5 6

Con thu nhat
ul
o
o)

8
8 9
) 10
10 11
LI S

Hinh 3. Bang 36 ket qua khi gieo hai con xiic xac — moi 6 ghi tong so cham, cac 6 mau vang co tong bang 7

Nhin bang, ta thy ngay: tong 7 nam trén dudng chéo dai nhit (6 6) nén la téng “d& ra” nhit,

6 1 2 LA s AL A Nzt el 2 by N 1N Lo AA o A A \ .
P=—= <> tong 2 vatong 12 chi c6 mot 6. Cai “bang 6x6” nay la ban do cua rat nhi¢u bai

36
toan xuc xac.

5. By cong cu dém

Dinh nghia c6 dién bién bai toan xac suit thanh hai bai toan dém. Bang dudi tong hop cac
cong cu, tir co ban (SGK) dén nang cao (thudng gip ¢ ciu van dung cao va d¢& HSG).

Khi nao dung Cong thire / y twéng

Quy tic cong, quy Chia truong hop; cong viéc nhiéu

tac nhan

Hoéan vi, chinh
hop, t6 hop

Bién c6 ddi
Buoc khéi
Vach ngan (khe

tréng)
Chia keo Euler

Doi chi sb (song
anh)

TRAM TOAN APLUS TEAM Ceral

cong doan

Xép co thir tw / chon khong thu ty

“it nhat mot”, “khong c6 hai. ..
ndo”

Céc dbi twong phai dng lién nhau

Céc dbi twong khéng duoc ding
canh nhau

S6 nghiém nguyén cua x; + -+ +
X =n

Chon k s6 trong 1..n khong c6 hai
s lién tiép

- Trang 10 -

Cong céc truong hop roi nhau;
nhan s0 cach & moi cong doan

n! k _
(n—k)" Cn =

B, =n!, Ak =
n!
k!(n—k)!

n(4) = n(Q) — n(Z)

Coi ca nhom la mot phﬁn tir, 10l
hoén vi bén trong

Xép nhom con lai trudc, chén
vao céc khe

Nghiém nguyén duong: C¥=1;
nguyén khong am: CXL_,

b; = a; — (i — 1), sd cach 1a

k
Cn—k+1

CHIENMATH.COM
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Khi nao dung Cong thirc / y twéng

Bao ham —loai ~ Hop cta nhiéu diéu kién “x4u” n(A U B) = n(4) + n(B)

trur —n(ANB)

Phén 16p dong du  Tong, tich chia hét cho m Chia tap so theo s6 du khi chia
chom

(A =) " ' i
I i~
] ] I 1 i 1 i
I ] ] 1 N 1 i
___J ___J ___J *_..J ——

khe 1 khe 5 khe 6

'___

Hinh 4. K7 thudt vach ngan: xép 6 ban 16p 11 trude, tao ra 7 khe; méi ban I6p 12 dirng vao mét khe khdc
nhau thi khong co hai ban lop 12 nao dung canh nhau

S6 nghiém nguyén duong cla x1 + x2 + xs + xa = 10 la C(9, 3) = 84

x1=2, Xx2=3, x3=1, xa=4 (10 vién keo, 3 vach ngan dat vao 9 khe gilra cac vién)

Hinh 5. Bdi todn chia keo Euler: méi cach dat 3 véch ngan vao 9 khe gitta 10 vién keo cho mot nghiém

nguyén duwong cua phuwong trinh

6. Nguyén li xac suat bé

Trong thuc té, mot bién c¢d cd xac sudt rat nho (chang han dudi 0,01) duoc coi 13 gin nhuw
khong xay ra trong mot lan thir — d6 13 nguyén li xdc suit bé. Ngudng “bé” tuy bdi canh:
mot hing hang khong khong thé chap nhan xac suét tai nan 0,001, nhung ta hoan toan yén
tdm ra duong du c6 mot xac suét rat nho troi mua da. Nguoc lai, khi mdt bién cd x4c sudt rat
nho lai xdy ra, d6 1a tin hiéu dé nghi ngo gia thiét ban dau (chang han: xtic xac khong can
doi).

7. Quy trinh bon budéc

& @ © @

M6 ta phép tha Pém n(Q) Pém n(A) Tinh & ki€m tra
—5 -8 —
Cé thir ty hay khong? Kiém tra cac két qua Truc ti€p, hodc qua P = n(A)/n(Q) € [0;1]
Cé hoan lai hay khéng? dong kha nang bién c6 d6i A Th lai truong hgp nho

Hinh 6. Quy trinh bon budc giai mot bai toan xdc suat cé dién
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Bon ciu héi ty kiém tra trwéc khi tinh

(1) Phép thir c6 thie tw khong? (rat 1an lwot, xép hang, gieo nhiéu lan — co thir ty). (2)

C6 hoan lai / lip khong? (3) Khong gian mau va bién ¢b c¢6 dugc dém cing mét cach

(cung c6 tht tu hodc cung khong thir ty) khong? (4) Két qua c6 nam trong [0; 1] va c6

hop 1i khong? — thir lai véi truong hop nhoé néu cé thé.

“chon ngau nhién dong thoi k...”,
“lay k qua”
“lan luot”, “xép thanh hang”, “lap

14
A%

SO

“moi ban viét / chon ngau nhién”
(c6 thé trung)

2% C¢

“it nhat mot”, “co it nhat hai”

“khong c6 hai... dung canh nhau”

“tong chia hét cho 3, “tong la so
chan”

“biet xac suat bang..., tim n”

TRAM TOAN APLUS TEAM Ceral

Khong thir tu
Co thu ty
Co lap

Di qua bién cb dbi
Véach ngan
Phén 16p theo sb du

Lap phuong trinh theo n

Cr

AX, n!, quy tic nhan

1-P(A)
Xép nhom kia trudce

DPém theo 16p

Giai phuong trinh to hop
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III. CAC DANG TOAN VA Vi DU MINH HOA

Muoi hai dang todn dwéi day dwoc sdp theo do khé tang dan.
Mbi dang mé dau bang phwong phdp, sau dé la cdc vi du tir co ban dén vin dung cao; vi du
nao ldy tir dé thi déu ghi nguon bén canh tiéu dé.

Dang 1. M6 ta khong gian miu va bién c6

Phwong phap

Liét ké c6 hé thdng (theo th ty tir dién hodc so do cay) dé khong sot, khong trung. Viét
bién cb dudi dang tap con, dém sé phan tir r6i 4p dung dinh nghia. Véi phép thir nhiéu
giai doan, quy tic nhan cho ngay n(R).

Vidu1

Gieo mot dong xu can ddi ba lan lién tiép.

a) M6 ta khong gian mau.

b) Tinh x4c suét cua bién ¢ A: “cé ding hai 1an xudt hién mit ngira”.

¢) Tinh xéc suat cua bién co B: “c6 it nhat mot lan xuat hi¢n mat ngtra”.

Loi gidi. a) Mbi lan gieo ¢6 2 két qua nén n(Q) = 23 = 8:
) = {555;SSN;SNS;SNN; NSS; NSN; NNS; NNN}.
b) A = {SNN; NSN; NNS}, nén P(A) = g

7

¢) Bién ¢ d6i B: “ca ba lan déu sip” = {SSS}. Vay P(B) = 1 — é =5

Vidu 2

Mot hop co 4 tam thé danh s6 1, 2, 3, 4. Rat ngau nhién lan luot hai thé, khong hoan lai.
a) Tinh s phan tir ciia khong gian mau.

b) Tinh x4c sudt dé s trén thé rat 1an hai 16n hon sd trén thé rat 1an mot.

¢) Tinh x4c suat dé tong hai so 1a s 1¢.

Loi gii. a) Mi két qua 1a mot cip co thi ty (a; b) voi a # b, nén n() = A% = 12.

b) Mdi cip hai s6 khac nhau {a; b} tng véi dung hai két qua (a; b) va (b; a), ding mot trong
hai thoa man. Do 6 n(B) = 6 va P(B) = %— mot 1ap ludn ddi xiéng dang nho.

c) Tong 1¢ khi mot s6 chin, mot s6 1é: chon sb chin (2 cach), sb 1& (2 cach), the tu rat (2

cach), duoc 8 két qua. P = % = g
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Dang 2. Gieo xuc xac, dong xu — bang va dém co thuwr tw

Phwong phap

Gieo k con xuc xic (hodc mot con k lan): n(R2) = 6%, mdi két qua 1a mot bd ¢é thir tur.
Véi k = 2, dung bang 6x6 (Hinh 3). Véi k = 3, dém s6 bo co thir tyr theo tirng “kiéu”
phan tich: bo 3 s6 d6i mot khac nhau cho 3! = 6 hoan vi, bo ¢o ding hai sb béng nhau

cho 3 hoan vi, bo ba sb béng nhau cho 1.

Vidu 3. (Cau héi cua Galileo)
Gieo dong thoi ba con xtic xac can doi. Xac suat dé tong so cham bang 9 va xac suat dé

tong s6 cham bang 10, cai nao 16n hon?

Loi giai. n(2) = 6% = 216. Liét ké cac cach phan tich (khong ké tht ty) va sb hoan vi cia
moi cach:
1+24+6:6; 1+3+5:6; 1+4+4:3 1+34+6:6; 1+4+5:6; 24+2+6:3
24+2+5:3;24+34+4:6; 3+3+3:1 24+34+5:6;2+4+4:3;, 3+3+4:3
Cong: 25 két qua Cong: 27 két qua

Vay P(téng 9) = % < P(téng 10) = 22776 = %. Séu “cach phan tich” khong dong kha ning:

b6 3 + 3 + 3 chi tng v6i mot két qua, con 1 + 2 + 6 g véi sau.

30 A T6ng 10: 27 két qua
Téng 9: 25 két qua

N
w
1

21

N
o
1

15 15

10 10

=
o
I

S6 két qua (trén 216)
=
wm

(9]
1

3
1

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Téng s6 chdm cla 3 con xuc xac

Hinh 7. Phdn b6 sé két qua theo tong sé cham khi gieo ba con xiic xdc: tong 10 va 11 la “dinh”

Vidu 4
Gieo mdt con xuc xdc can doi hai lan; goi a, b lan lugt 1a so6 cham xuat hién. Tinh xac

suat dé phuong trinh x2 + ax + b = 0 c6 nghiém.

z
Loi giai. n(2) = 36. Phuong trinh conghiém © A =a”* —4b >0 b < a:. bém theo a:
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Giatri b
thoda man

S gia tri 0 1 2 4 6 6

Vay n(4) = 19 va P(4) = g

Vidu 5

Gieo hai con xuc xac can doi. Tinh xac suat dé tich so cham trén hai mat chia hét cho 6.

Loi gidi. Dung bang 6x6 va dém theo con thir nhat a: a = 6 thi moi b déu duoc (6 cach);

a = 3 can b chan (3 cach); a = 2 hodc a = 4 can b € {3; 6} (mdi truong hop 2 cach);

a=1hoica=5canb = 6 (mdi truong hop 1 cach). Tong 6 +3 +2+2+1+1 = 15,
15 5

nén P =—=—.
36 12

Dang 3. Chon d6 vét — dung to hop

Phwong phap
“L&y ngau nhién ddng thoi k vat tir n vat” cho n(2) = CJ (cac vat duoc coi 1a phan biét
ké ca khi cung mau). Bém bién cb bang cach chia trudng hop theo sé vat mdi loai rdi nhan

b 134

cac to hop. Véi diéu kién “du cac loai”, “it nhat mot”, nén xét bién cd ddi.

Vidu6

Mot hop c6 6 bi do, 5 bi xanh va 4 bi vang. Lay ngau nhién 4 vién bi. Tinh x4c suit dé: a)
bdn vién bi c6 du ba mau; b) s6 bi d6 bang sd bi vang.

Loi giai. n(Q) = € = 1365.
a) B ba mau thi c6 ding mot mau duoc ldy 2 vién:
n(A)=C%¢-5-44+6-C2-4+6-5-C# =300+ 240+ 180 =720

nén P(A) = 720 18
1365 91
b) D6 = vang = 0 (4 xanh): C& = 5;d6=vang =1 (2 xanh): 6 - 4 - C? = 240; d6 = vang = 2:
335 _ 67
CZC? = 90. Tong 335, P = 3es = 373"

Vidu 7
Mot nguoi co 10 doi giay khac nhau. Trong luc voi, nguoi d6 14y ngdu nhién 4 chiéc.
Tinh xac suat dé trong 4 chiéc lay ra c6 it nhat mot doi.
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Loi gidi. n(2) = €4, = 4845. Bién cb ddi: 4 chiéc thudc 4 doi khac nhau — chon 4 d6i (Cf,
cach), mdi doi lay chiéc trai hodc phai (2% cach): n(4) = 210 - 16 = 3360. Vay
3360 99

PA) =1- 5 =323

~ 0,31

Vidu8
Mot hop 6 30 qua cau danh sb tir 1 dén 30. Lay ngau nhién 3 qua. Tinh x4c suat dé co
dung mot qua ghi s 16 va tich ba sb ghi trén ba qua chia hét cho 8.

Loi giai. n(Q) = €3, = 4060. Chon qua 18: 15 cach. Hai qua chan con lai phai co tich chia
hét cho 8. Chia 15 s chin thanh hai nhém: X gdm 7 sb chia hét cho 4 (4; 8; ...; 28) va Y gdbm
8 s6 chin khong chia hét cho 4. Hai s6 cung thudc Y thi tich chi chia hét cho 4 — loai. Sb cach
chon hai s6 chin thoa man 1a €2 + 7 -8 = 21 + 56 = 77. Viy
15-77 1155 33
T 4060 4060 116

Dang 4. Chon ngwoi theo nhiéu thudc tinh

Phwong phap

Léap bang phan loai (gi6i tinh x mén hoc, 16p x ning lyc...). Trude khi dém, hiy rit gon
diéu kién: nhiéu khi mot diéu kién kéo theo diéu kién khac (“’c6 ntr thi c6 Toan” vi moi
nit déu hoc Toan). Sau d6 ding bao ham — loai trir hodc chia truong hop.

Vidu 9 (Bé thi thie TN THPT — So GD&DT Ca Mau, 2026)

Truong THPT X c6 8 gido vién Toan (3 nit, 5 nam) va 4 gido vién Vat li (déu 1a nam).
Chon ngiu nhién mot doan kiém tra gdm 3 ngudi. Tinh xac suat dé doan c6 du hai moén
Toan va Vit li, ddng thoi c6 ca gido vién nam va gido vién nir.

Loi giai. n(2) = €3, = 220. Nhan xét: moi gio vién nir déu day Toan, moi gio vién Li déu
la nam. Vay “c6é Toan, c6 Li, c6 nam, ¢6 nlt” & “co it nhét 1 nir va it nhat 1 gido vién Li”.
Theo bao ham — loai trir trén cac bién ¢ ddi (“khéng c6 nir”, “khong co Li”):

n(A) =C3 —C3—C3+C3=220-84—-56+10=90

A 90 9
Vay P(A) = % = Z = 0,41

Vidu 10 (Dé thi HSG I6p 11 tinh Nghé An, ndm hoc 2016 — 2017)

Thﬁy X ¢6 15 cudn sach doi mot khac nhau gém 4 cudn Van, 5 cubn St va 6 cudn Dia.
Thay chon ngiu nhién 8 cudn dé lam phan thudng. Tinh x4c sudt dé sd sach con lai cua
thay c6 dii ba méon.
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Loi gidi. n(2) = €5 = 6435. Hiy nhin vao 7 cudn con lai. Bién ¢ ddi: 7 cudn con lai thiéu
it nhat mot mon. Vi khong mén nao c6 di 7 cudn nén 7 cudn dé thude ding hai mén: Vin —
Str (C§ = 36), Van — Dia (C{, = 120), Sir — Dia (C/; = 330). Vay

36+ 120+ 330 486 661
T 6435 6435 715

Vidu 11
Mot trudng c6 50 hoc sinh gidi, trong d6 c6 4 cip anh em sinh d6i. Chon ngau nhién 3
hoc sinh di dy trai hé. Tinh x4c suét dé trong 3 em duoc chon khong c6 cip sinh ddi nao.

Loi gidi. n(2) = €3, = 19600. Ba em khong thé chita hai cip sinh d6i, nén bién cb ddi “co
mot cdp sinh d61” c6 4 - 48 = 192 két qua (chon cap, chon em thur ba).
192 1213

VayP=1-— =22
19600 1225

>

Dang 5. Bai toan veé so va chir s

Phwong phap

Goi s6 can 1ap 1a @ aj, ... a, va ludn nh¢ diéu kién a, # 0. Th ty vu tién: xtr 1i chit s6
“kho” trude (chir s6 dau, chit s6 cudi khi xét chin 1, chia hét cho 5), cac vi tri con lai sau.
Cac meo hay dung: chon tap roi thir tw tw déng (chit sd ting dan), nhin phin bu (téng
cac chit s6 bj bo ra), dau hi€éu chia hét cho 3, 9, 11.

Vidu 12
Chon ngau nhién mét s6 tu nhién c6 5 chit s6 d61 mot khéc nhau. Tinh xac suat dé cac chir
sO cua s do tang dan tur trai sang phai.

Loi gidi. n(Q) = 9 - A = 27216. Sb c6 chir sb tang dan khong thé chira chir s6 0 (néu c6, 0
phai dimg dau). Mdi tap 5 chir so lay tir {1;2; ...; 9} cho diing mdt s ting dan, nén n(4) =
€S =126va
126 1
P =27216 " 216

Vi du 13 (Dé thi HSG 16p 11 Pa Néng 2010 — 2011; HSG 16p 12 Thanh Hod 2013 — 2014)
Tt tap hop cac s6 tu nhién c6 nam chir s6 ma céac chir sé déu khac 0, léy ngau nhién mot
s6. Tinh xé4c sudt dé trong s6 14y ra chi c6 mit ding ba chir s6 khac nhau.

Loi giai. n(2) = 9° = 59049. Chon b ba chir s6: C3 = 84 cach. Nam vi tri duoc to bang
ba chit s8, mdi chit s6 xuat hién it nhat mot 1an, theo hai kiéu sb 1an xuit hién:

» Kiéu (3;1;1): chon chit s6 xuat hién 3 1an (3 cach), xép ; = 20 cach: 60.

TRAM TOAN APLUS TEAM Ceral CHIENMATH.COM



Xdc suat cé dién - On thi TN THPT — HSA — TSA — HSG

» Kiéu (2;2;1): chon chit s6 xuat hién 1 14n (3 cach), xép 2?—'2' = 30 cach: 90.

12600 _ 1400

59049 6561

Vay n(4) =84 -150 = 12600 va P =

Vi du 14 (Dé thi HSG I6p 11 tinh Ha Nam, ndam hoc 2016 — 2017)
Tir cac chir s6 1;2; ...; 8 1ap céc s6 tu nhién ¢ tam chir s6 doi mot khac nhau. Lay ngau
nhién mot s6 vira lap. Tinh xac suat dé s6 d6 chia hét cho 1111.

Loi giai. n(2) = 8! = 40320. Tong céc chir s6 1a 36 nén moi s6 1ap duge déu chia hét cho
9.Vi9999 =9 - 1111 vaged(9;1111) = 1, tacd: s6 N chiahét cho 1111 < N chia hét cho
9999.

Viét N = ayayaza, - 10* + byb,bsb, = x - 10* +y = 9999x + (x + y). Suy ra 9999 |
x+y. ViO<x+y<2-9999 nén x+y =9999, tirc 1a a; + b; =9 véi i = 1;2;3;4
(phép cong khong c6 nho).

Céc cap c6 tong 9 1a {1; 8}, {2; 7}, {3; 6}, {4; 5}: xép 4 cdp vao 4 cot (4! cach), mdi cip chon
sb nao & trén (2% cach). Vay n(4) = 2416 = 384 va P = —= = =

40320 105

Vi du 15 (Dé thi thir TN THPT — S6 GD&PT Thanh Hod, 2026)

Mot cong ty to chirc tiée co 4320 ngudi tham du. Nguoi ta 1am céc 1a tham ghi cac s6 tu

nhién c6 6 chit s6 khic nhau dang a;a,a;a,asag l1ap tir cac chit s6 0; 1; 2; 3; 4; 5; 6; mbi
ngudi bdec mot 14 va cac 1a thim dugc bdc hét. Nguoi ¢ s6 thoa man a; +a, = as +
a, = as + as duge nhan thuéng dic biét. Tinh xac suat dé anh Huy, mot nguoi du tiéc,
tring thuong.

Loi gii. SO 14 thaim 12 6 - A3 = 4320 — dung bang s6 nguoi, nén n(2) = 4320. Goi d 1a chir
sO bi bo ra va s 1a tong mdi cap: 3s = (0+ 1+ -+ 6) —d = 21 —d, nén d € {0;3; 6}.

» d = 0: cac cap {1;6},{2; 5},{3;4}: 3! - 23 = 48 0.

» d = 3:cac cap {0; 6},{1; 5}, {2; 4}: 48 cach xép, trir 2! - 22 = 8 cach c6 a, = 0, con 40

sO.
» d = 6: cac cap {0;5},{1; 4}, {2; 3}: twong tu, 40 sd.
Vay n(d) = 128 vaP = % = 1‘3‘—5 ~ 0,03.
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Dang 6. Chan 1¢é, so du va cap so cong

Phwong phap

Chia tap s6 thanh céc 16p theo s6 du khi chia cho m (m = 2: chin/lé; m = 3: du 0, 1,
2...). Tong (hay tich) chia hét cho m chi phu thudc vao 16p cua ting sd. Dic biét: ba sd
a < b < clap cip sb cdng © a + ¢ = 2b © a va ¢ cang tinh chiin 1é (khi d6 b dugc
xé4c dinh duy nhat).

Vidu 16
Chon ngﬁu nhién ba sd khac nhau tir tap {1; 2; ...; 30}. Tinh xac suat dé téng ba sb chia
hét cho 3.

Loi giai. n(2) = C3, = 4060. Ba16p du 0, 1, 2 mbi 16p c6 10 s6. Téng chia hét cho 3 khi ba
s6 cung mot 16p, hodc mdi sé mot 16p:
1360 _ 68

n(A) = 3C3, + 103 = 360 + 1000 = 1360 > P = 2060 — 203
Vidu 17 (Bé thi thir TN THPT — S6 GD&PT Ninh Binh, 2025)

Lép 12A8 c6 41 hoc sinh dugce danh sb thir ty tir 1 dén 41. C6 gido chon ngau nhién 3
ban. Xéc suit dé s thir tu ctia 3 ban l4p thanh mot cap s6 cong 1a % (tbi gian). Tinh S =

2a + b.

Loi giai. n(2) = €3, = 10660. Ba s 1ap cap sé cong < sd nho nhat va sd 1on nhit cliing
tinh chin 1¢ (s6 giita tu xac dinh). C6 21 s6 1&, 20 s6 chin nén n(A) = C} + C%, = 210 +

190 = 400. Dodo P = =X — 22 y4§ =2.20 + 533 = 573.
10660 533

Vidu 18 (Dé thi thir TN THPT — S6 GD&PT Quang Tri, 2026)

Cho tap S = {1;2; ...; 18}. LAy ngdu nhién 3 s6 khac nhau thudc S. Xac sut dé 3 s liy
ra (sap theo mot thir tu thich hop) 1ap thanh cap sé cong hodc cip sd nhan 1a % (t6i gian).
Tinh a + b.

Loi gidi. n(2) = C3 = 816. Cip sb c¢dng: a,c cing tinh chin 1é: 2CZ = 72 bo. Cép sb

nhin a < b < ¢, ac = b%: ngoai cac bd cong bdi nguyén (1;2;4), (1;3;9), (1;4;16),

(2;4;8),(2;6;18), (3;6;12), (4;8; 16) con cac bd cong boi phan s0 (4;6;9), (8;12;18),

(9;12; 16) — tong cong 10 bd. Ba sd phan biét khong thé vira 1a cap sb cong vira 1a cap sd
82

nhan, Vay P = 4= = 2L 4 4+ b = 449,
816 408
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Biy “cong bdi phin s6”

Hoc sinh hay chi tim cdp s6 nhan c6 cong boi nguyén (b = aq) va bo sot (4;6;9) voi
3 z 2 N oA 2o Ko 3 z o z

q=7 Céach an toan 1a xét diéu kién ac = b?: v6i mdi b, tim cidccipudca < b < ¢

cua b?.

Dang 7. Xép hang, xép ban tron, xép chd ddi dién

Phwong phap

Xép n ngudi vao hang: n(2) = n!. Phai dirng canh nhau — budc khéi. Khong dirng
canh nhau — vach ngan (xép nhom con lai trude, chén vao khe). Xép xen ké — cb dinh
mau vi tri. Vi ban tron c6 ghé danh s, coi nhu xép hang; néu chi quan tm vi tri twong
dbi, c6 dinh mot ngudi. Khi chi quan tim 16p/nhém cta ngudi ding & mdi vi tri, c6 the
dém theo mau mau (hoan vi lip) cho gon.

Vi du 19 (Dé thi thir TN THPT — S6 GD&PT Thai Nguyén)
C6 6 hoc sinh 16p 11 va 3 hoc sinh 16p 12 dwge xép ngau nhién thanh mot hang ngang.
Tinh xé4c suat dé khong co hai hoc sinh 16p 12 nao ding canh nhau.

Loi giai. n(2) = 9. Xép 6 ban 16p 11 (6! cach), tao ra 7 khe (ké ca hai dau hang, Hinh 4).
Dit 3 ban 16p 12 vao 3 khe khéc nhau, c6 thir tu: A3 = 210 cach. Vay
P_6!-A§_210_ 5
9! 504 12

Vidu 20

Xép ngau nhién 4 ban nam va 4 ban nit thanh mot hang ngang. Tinh xéac suét dé:
a) nam, nit ding xen k&;

b) bon ban nit ding lién nhau;

¢) dau hang 1a mot ban nam va cudi hang la mot ban nir.

Loi giai. n(2) = 8! = 40320.

a) C6 2 mau xen k& (NMNM... hoic MNMN...), mdi miu xép nam va nit theo 4! - 4! cach:
2:4141 1

P = =—.

8! 35

b) Budc 4 nit thanh mot khdi (4! cach bén trong), xép khdi cing 4 nam (5! cach):

4!-5! 1
p=2"2=1
8! 14

¢) Chon nam dtng dau (4 cach), nit dimg cudi (4 cach), 6 nguoi con lai (6! cach):
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Vidu 21 (Pé thi thir TN THPT — THPT chuyén Phan Béi Chdu (Ha Tinh), 2025)

Doi tuyén c6 10 ban gdm 2 ban 16p 12A, 3 ban 16p 12B va 5 ban dén tir 5 16p khac nhau
(mdi 16p mot ban). Thay gido xép ngau nhién cac ban vao mot ban dai co 10 ghé, mdi bén
5 ghé ddi dién nhau. Tinh x4c suat dé khong co hai ban ciing 16p ngdi ddi dién nhau (1am
tron dén hang phan chuc).

© 000

Hinh 8. Nam cdp ghé déi dién; diéu kién “xau” la c¢é hai ban ciing 16p & ciing mét cap ghé
Loi gidi. n(2) = 10!. Goi X: “hai ban 12A ngdi d6i dién”, Y: “c6 hai ban 12B ngbdi ddi dién”.
» n(X): chon cip ghé (5 cach), xép hai ban 12A (2 cach), 8 ban con lai (8!): 10 - 8!.
» n(Y): chon cap ghé (5), chon va xép hai trong ba ban 12B (4% = 6), con lai 8!: 30 - 8!.
» n(X N'Y): chon hai cip ghé c6 thir tu cho 12A va 12B (5 - 4), xép 12A (2), xép 12B (43),
con lai 6!: 240 - 6!.
_10~8!+30'8!—240-6!=1_ﬂ+ﬂ=§z06
10! 90 5040 63 ’

Vi du 22 (Pé thi thir TN THPT — S6 GD&PT Phii Tho, 2025)

C6 8 ban ngdi quanh mot ban tron, mdi ban cAm mot dong xu can ddi. Tat ca cung tung
ddng xu; ban c6 dong xu ngira thi ding 1én, sdp thi ngdi yén. Tinh x4c suit dé khong c6
hai ban ngdi canh nhau cung dung Ién.

Loi gidi. n(2) = 28 = 256. Bém sb cach chon k ban ding, d6i mot khong ké nhau trén vong
tron 8 vi tri.

» k=20:1cach; k = 1: 8 cach.

> k =2:C%—8=20 (trir 8 cip ké nhau).

» k = 3: ¢b dinh mot ban dig X (8 cach); hai ban con lai chon trong 5 vi tri khong ké X,
xép thanh mot hang thang, khong ké nhau: CZ = 6 cach; mdi bo ba bi dém 3 lan: 83;6 =
16.

» k = 4: chi c6 2 cach (cac vi tri 1é hodc cac vi tri chan).

Véyn(A)=1+8+20+16+2=47V21P=;5—76z0,18.
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Em c6 biét?

Véi n ban xép thang hang, sd cach khong co hai ban k& nhau cung dimg 1a sé Fibonacci
F,., (voi 8 ban: 55). V&i vong tron thi 6 13 s6 Lucas L,,: Lg = 47. Hai ddy s ndi tiéng
nay xuat hién tir mot tro choi tung dong xu!

Dang 8. Pa giic déu — tam gic vudng, ti, nhon, cin
Phwong phap (da gidc déu n dinh ndi tiép dwong tron tim 0)
> Tam giac vudng (n = 2m chén): canh huyén la duong kinh. C6 m duong kinh, mdi

duong kinh ghép v6i 2m — 2 dinh: m(2m — 2) tam giac, P =

2m-1

» Tam giac tu: chon dinh goc tii 4; hai dinh con lai nam ciing mét phia ciia duong kinh
qua A, trén mdt nira dudng tron mé. Vi n = 2m: n - C2,_; tam giac tu.

» Tam giac nhon = tong — vuong — ti (khi d6 tAm O nam trong tam giéc).

» Tam giac can: moi dinh 1a dinh can cua [nT_l] tam giac; tam gidc déu (khi 3 | n) bi
dém 3 lan.

> Hinh chit nhat (n = 2m): mdi hinh chit nhat tmg véi mot cip dudng kinh: C3; trong

IOV OLLER A A <
do co < hinh vuéng néu m chan.

Tam giac vuoéng Tam giac tu Tam giac nhon
@] ® ®
@ Q, o Qe o @
¢ Y ¢ ® ¢ Y
] ° ® [ Lo ® ] ° ®
L o L] o @ @
® L ® ® ® L
L ® °
Ba dinh nam trén ndra Tam O nam trong

C6 mot canh la duong kinh duding tron (ma) tam gléc

Hinh 9. Phén logi tam gidc c6 dinh la dinh ciia da gidc déu (minh hoa véi 12 dinh)

Vidu 23 (Pé thi HSG I6p 12 tinh Thdi Binh, nam hoc 2017 — 2018)
Cho da giac déu 2n dinh (n > 2) noi tiép dudng tron tim 0. Chon ngiu nhién mot tam

- . , \ 1 5 - s K. A ./ ~ v 1 .
giac c6 ba dinh 1a dinh cua da gidc. Biét xac suat chon dugc tam giac vuong la = Tim n.

Loi giai. M4i tam gidc vudéng c6 canh huyén 1a mot trong n dudng kinh, dinh goc vudng 1a
mot trong 2n — 2 dinh con lai:
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n(2n — 2) n(2n—-2)-6 3 1
p=—""1 "= = = —on=20
Cn 2n2n—-1)2n—-2) 2n-—-1 13

Vi du 24 (Dé thi thir — THPT chuyén Phan Béi Chdau (Nghé An), 2018)
Cho da giac déu 100 dinh. Chon ngau nhién 3 dinh. Tinh x4c suét dé ba dinh duoc chon
la ba dinh cia mdt tam giac tu.

Loi giai. Tam giac 1a ti < ba dinh ndm trén mot nira dudng tron mé (khong chira hai dau
mot duong kinh). Vi mdi tam giac ti, goi A 14 dinh “dau tién” ctia bo ba khi di theo chiéu
kim ddng hd trén cung nho chira ca ba dinh; khi d6 hai dinh con lai ndm trong 49 dinh ké tiép
A (chua téi dinh d6i tim cua A). Nguoc lai, mdi cach chon A (100 cach) va hai dinh trong 49
dinh ké tiép (CZ cach) cho diing mot tam giac ti. SO tam giac tu 1a 100 - CZ = 117600, va
117600 117600 8
T3, 161700 11

Vi du 25 (Dé thi HSG I6p 12 tinh Vinh Phiic, ndm hoc 2015 — 2016)
Cho da giac déu 15 dinh. Chon ngiu nhién mot tam giac c6 ba dinh 14 dinh cila da gic.
Tinh xé4c suat dé tam giac dugc chon 13 tam giac cdn nhung khong phai tam giac déu.

Loi giai. n(Q) = C5 = 455. Mdi dinh 1a dinh can ctia 7 tam giac cAn (chon mdt cip dinh
d6i xtng qua dudng kinh di qua dinh d6), cho 15 -7 = 105 lugt dém. Co 1?5 = 5 tam gidc

déu, mdi tam giac bi dém 3 1an. S6 tam gidc can khong déu 1a 105 — 3 - 5 = 90,

R 90 18
nén P = —=—.
455 91

Vi du 26 (Dé thi HSG I6p 11 tinh Quéang Nam, nam hoc 2016 — 2017)

Mot da giac déu c6 24 dinh; tit ca cac canh duoc son mau xanh, tat ca cc duong chéo
duoc son mau d6. Chon ngau nhién mot tam giac c6 ba dinh 1a dinh cua da giac. Tinh xé4c
suat dé tam giac c6 ba canh cing mau.

Loi giai. Ba canh khong thé cling xanh, nén chi xét tam giac ba canh do — tic 13 khong c6
canh nao la canh cia da giac. n(2) = C3, = 2024. S6 tam giac ¢6 2 canh 13 canh da gidc:
24 (ba dinh lién tiép). S6 tam gidc c6 dung 1 canh 1 canh da giac: chon canh (24 cach), dinh
thir ba khong ké hai dau canh (24 — 4 = 20 cach): 480. Vay
2024 — 24 —-480 1520 190
N 2024 T 2024 253
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Vidu 27 (Pé thi HSG 16p 11 Yén Lac — Vinh Phiic, 2015 — 2016

Cho da giac déu 24 dinh. Chon ngau nhién 4 dinh. Tinh x4c suét dé 4 dinh chon duoc 1a
4 dinh ciia mdt hinh chir nhat khong phai hinh vuong.

Loi giai. Co 12 dudng kinh; mdi ciip duong kinh cho mot hinh chit nhat: C2, = 66 hinh. Hinh
vudng ung vai cap duong kinh vudng goc: 12—2 = 6 hinh. Vay n(4) = 60 va
60 60 10
10626 1771

=—4_
C24

Dinh chinh
. 72
Loi giai luu hanh ciia bai nay cho dap s6 2 = — — tirc 1a quén trir 6 hinh vuéng. Chir
24
“khong phai” trong d¢ ludn 1a tin hiéu phai loai truong hop dic biét.

Vi du 28 (Dé thi thir TN THPT — S6 GD&BPT Bdc Ninh, 2026)

Cho da giac déu 36 canh. Chon ngau nhién 4 dinh. Tinh x4c suét dé 4 dinh duoc chon tao
thanh mot tr giac ¢ hai goc ¢ hai dinh ké nhau (chung mdt canh cua tir giac) déu 1a goc
t0 (1am tron dén hang phan tram).

Loi giai. T gidc ABCD noi tiépnén A+ C = B+ D = 180°.

» Néu tr giac khdng cé goc vudng: trong cip {4; C} co ding mot goc tu, trong cap {B; D}
cling vay. Mot dinh thudc cap thu nhét va mét dinh thudc cap tha hai luén ké nhau, nén
bién c6 ludn xay ra.

» Néu tir gic ¢6 gbe vudng thi goc dbi dién ciing vudng, chi con téi da mot goc ti: bién
cb khong xay ra.

Vay bién cb dbi 1a “tir gidc co gbc vudng” & “co6 mot dudng chéo 1a dudong kinh”. S6 tir giac
c6 dudng chéo AC 1a duong kinh: 18 duodng kinh, mdi nira dudng tron chon mot dinh (17
cach): 18 - 17 - 17 = 5202; hinh chit nhat (hai dudng chéo déu 1a duong kinh) bi dém hai
1an, c6 CZ% = 153 hinh. Do @6 n(4) = 5202 — 153 = 5049 va

5049 5049 32

=1- = —~0091
cx 58905 35

P=1
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Dang 9. Chia nhém, boc tham, phat qua

Phuong phap
Chia n nguoi vao cac nhoém c6 tén (bang A, B, C...): chon lan luot cho timg nhom. Chia
Ul _ 1.3 5 (2m — 1). Vi bai phat qua gidng

nhau theo loai, hiy 1ap hé phwong trinh dé biét s6 phan qua mdi loai truéc khi dém.

thanh cac cap khong tén: s cach 1a

Vidu 29

Giai bong chuyén c6 9 d6i tham duy, trong d6 c6 3 d6i Viét Nam. Ban t6 chirc boc tham
ngau nhién chia thanh ba bang A, B, C, mdi bang 3 d6i. Tinh x4c suit dé ba doi Viét
Nam ¢ ba bang khac nhau.

Loi giai. n(Q) = €2 - €3 - €3 = 1680. Xép 3 doi Viét Nam vao 3 bang (3! = 6 cach), 6 doi

con lai chia déu mbi bang 2 doi (C2CZCZ = 90 céch). P = =L = =~

Vi du 30 (Pé thi HSG I6p 12 tinh Thanh Hod 2015 — 2016; HSG I6p 12 Hai Phong 2017 — 2018)
Dung 7 cudn sach Toan, 6 cudn Vit 1i va 5 cuén Hod hoc (cac cudn cung loai giéng nhau)
lam phﬁn thuéng cho 9 hoc sinh, mdi hoc sinh nhan hai cudn khac loai. Trong 9 hoc sinh
¢6 An va Binh. Tinh xéc suat dé An va Binh nhan phan thuong gidng nhau.

Loi giai. Goi x, y, z 1an luot 1 s6 phan qua (Toan, Li), (Toan, Hoa), (Li, Ho4). Taco x +y =
7,x+z=6,y+2z=>5,suyrax =4,y =3,z = 2. Phat qua = chon 4 hoc sinh nhén (T,L),
3 hoc sinh nhan (T,H): n(2) = C4 - C3 = 1260.

An va Binh cung nhan (T,L): C? - C3 = 210; cung nhan (T,H): C} - €} = 105 (chon thém 1

ban nhan (T,H), roi 4 ban nhan (T,L) trong 6 ban con lai); cung nhan (L,H): C; = 35. Vay
350 5

T 1260 18

Vidu 31 (Dé thi thir TN THPT — S6 GD&PT Pa Nang, 2026)

Mot gidi eSports c6 8 doi thi d4u loai truc tiép tor vong T két; cac doi duoc danh sb hat
gidng tir 1 (manh nhat) d&n 8. Béc thim ngiu nhién 4 cip Tt két (cac cip Ban két ciing
dugc bdc tham ngau nhién). Poi c6 s6 nho hon luén tha"lng ddi o s6 16n hon, trir hai ngoai
1¢: Doi 8 ludn thing Poi 1 va Poi 7 ludn thang Doi 2. Tinh xac suat dé Doi 3 vo dich.

Loi gidi. Doi 3 chi thua Boi 1 va Poi 2, nén hai doi nay phai bi loai trude khi gap Poi 3. Chi
boi 8 théng duoc Doi 1, nhung Poi 8 thua moi doi khac — nén Doi 8 phai gap Poi 1 ngay &
Tir két. Tuong tu, cap {2; 7} phai gap nhau & Tir két. Khi d6 Doi 3 thang tat ca cac doi con
lai & moi vong (ké ca Doi 7, Doi 8), bat ké bdc thim Ban két. S6 cach chia 8 d6i thanh 4 cap
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8

244!

P=-=2%0,03.
35

1a —— = 105; s6 cach c6 hai cap {1; 8}, {2; 7} 1a s6 cach ghép 4 d6i {3; 4; 5; 6}: 3 cach. Vay

Dang 10. Phéan phoi, chia keo va doi chi s6

Phwong phap

Phian phoi k vat khac nhau vao m hdp (mdi ngudi chon ngiu nhién mot phong...):
n(2) = m*; &m theo kiéu phéan bd sd luong rdi nhan véi hoan vi lap.

Chia keo: s6 nghiém nguyén duong ctia x; + -+ x, = n la C¥=1.

Doi chi s6: day khong giam a; < a, < - < ay, ung voi ddy ting ngit

a, < a,+1< - <ay+ k —1; diy “cach nhau it nhit 2” ung voi diy ting

b =a; —(i—1).

Vi du 32 (Pé thi HSG I6p 12 tinh Phii Tho, nam hoc 2015 — 2016)
Mot ddy phé c6 5 cira hang quan 4o. C6 5 khach dén mua, mdi ngudi vao ngiu nhién mot
trong nam ctra hang. Tinh x4c suat dé co it nhat mot ctra hang c6 nhiéu hon 2 khach vao.

Loi giai. n(2) = 5° = 3125. Liét ké kiéu phan b6 c6 mot cira hang tir 3 khach trd 1én:

Kiéu Cach dém So cach

(3;2) chon ctra hang 3 khach, chon 3 khach, chon 200
clra hang 2 khach: 5- C2 - 4
(3;1;1) 5.C3- A2 600
(4;1) 5.-C¢-4 100
(5) 5 5
Téng 905, nén P = — = 222
3125 625

Vi du 33 (Dé thi thir THPT quéc gia — THPT chuyén Ha Long (Quang Ninh), 2017 — 2018)
Chon ngiu nhién mot sd tu nhién c6 4 chit sd. Tinh xac suat dé sé dugc chon cé dang
abcdvéil<a<b<c<d<0o.

Loi gidi. n(2) =9000. Pata’' =a, b'=b+1,c'=c+2,d =d+3thil<a <b' <

¢’ < d’ < 12. Pay 1a song anh giira cac sd can dém va cac tap con 4 phan tir cta {1; ...; 12},
nénn(A) = Cl =495 vaP = — = 1L

9000 200
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Vi du 34 (Dé thi HSG 16p 11 tinh Nam Dinh, niam hoc 2015 — 2016)
Chon ngiu nhién ba sé d6i mot khac nhau tir tap {1; 2; ...; 20}. Tinh x4c sudt dé trong ba
s6 duoc chon khong c6 hai s6 tu nhién lién tiép.

Loi gidi. n(2) = C3, = 1140. Véia < b < ¢ khong c6 hai s lién tiép, dita’ = a, b’ = b —
1,c'=c—2thil<a <b'<c <18 -songanh.
816 _ 68

A S N — 816 _
Vay n(A) = Cj3 =816 vaP = a0 " ot

Vi du 35 (Dé thi thir TN THPT — S6 GD&PT Bac Ninh, 2026)

Mot thanh g dai 15 cm c6 14 vach chia déu (cach nhau 1 cm). Cit ngau nhién hai nhat
tai hai vach dé duoc 3 doan. Tinh xéac suét dé ba doan ghép duogc thanh mdt tam giac (lam
tron dén hang phan tram).

Loi gidi. n(2) = C4 = 91. Goi dd daibadoanla x,y,z € N, x + y + z = 15.
Ghép dugc tam giac & modi doan nhé hon nira chu vi 7,5 < mdi doan < 7.
Bién c6 d6i: c6 mot doan > 8 (khong thé co hai doan nhu vay).
Néux>8,ditx’ =x—7>1:x +y+2z=38

c6 C# = 21 nghiém; nhan 3 cho ba doan: 63. Vay P = 1 — AN 0,31.
91 13

Vi du 36 (Dé thi thir TN THPT — THPT chuyén Lé Khiét (Qudng Ngdi), 2025)

Cho A = {1;2;...; 100}. Goi S la tap hop cac tdp con gdm 3 phan tir cia A c¢6 tong ba
phan tir bang 91. Chon ngau nhién mot phan tir ciia S. Tinh xac suit dé chon duoc tap cd
ba s6 lap thanh mot cdp s6 nhan c¢6 cong bdi nguyén dwong.

Loi gidi. Pém |S|. S6 nghiém nguyén duong (c6 thir tw) ciia a + b + ¢ = 91 1a €2, = 4005.

S6 nghiém c6 hai sb bz"mg nhau: a = b, 2a + ¢ = 91 ¢6 45 nghi¢m, nhan 3 vi tri: 135; khong

c¢6 nghiém ba sé bang nhau vi 3 4 91.

Vay s6 bo ba sé d6i mot khac nhau la 4005 — 135 = 3870, va |S| = “;ﬂ = 645.

Pém cdp sé nhdan. a(1+q +q*) =91 =7-13v6iq = 2nguyén: 1 + q + g% € {7;13;91}

cho q=2 (a=13), qg=3 (a=7), q=9 (a=1): cac tap {13;26;52}, {7;21;63},
1

{1;9;81}. VﬁyP = i:_

645 215
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Dang 11. Bién co doi va bao ham — loai trwr

Phwong phap

M&i khi gap “it nhat mot”, “mdi... déu co...”, “khdng c6... nao”, hiy viét bién cd dbi va
kiém tra xem n6 c6 don gian hon khong. Néu bién cb ddi 1a hep cta nhiéu diéu kién “xau”
chdng 14n nhau, dung bao ham — loai trir. Bai toan kinh dién: bai toan ngay sinh, bai toan
b6 thw (hoan vi khong diém bit dong), dién sé vao bang.

Vi du 37. (Bai toan ngay sinh)

Mot 16p hoc c6 n hoc sinh (n < 365). Gia sir ngdy sinh ctia mdi ban 12 mot trong 365
ngay clia nim v6i kha ning nhu nhau. Tinh x4c suat dé c6 it nhit hai ban tring ngay sinh.
Tinh gia tri voi n = 23 van = 40.

Loi giai. Khong gian mau gdm cac bd n ngay sinh (co thir tu, ¢ thé trung): n(2) = 365™.
Bién ¢ d6i “moi ban c6 ngiy sinh khac nhau” c6 A% = 365 - 364 --- (365 —n + 1) két
qua. Vay

365
365"
Tinh biang may tinh: P,5 =~ 0,507 — chi cin 23 ngudi 1a x4c sudt tring ngdy sinh da vuot 50%;
P, ~ 0,891.

P, =1

1.04

5 = 40: 89,1%
0.8 - (N °

0.6

"""""""""""""""""""" ' n=23:50,7% . T
0.4 :

0.2 A

P(c6 hai nguai tring ngay sinh)

0.0

0 10 20 30 40 50 60 70
S6 ngudi trong phong (n)

Hinh 10. Xac suat co hai nguoi trung ngay sinh tang rat nhanh theo so nguoi — trai han truc giac

Vi du 38. (Bai toan bé thw)

Nam va Théng moi nguoi doc 1ap sép xép tht tu 5 dja diém tham quan A, B, C, D, E theo
so thich. Tinh x4c suat dé hai ban sip xép c6 it nhat mot dia diém & cting mot vi tri (lam
tron dén hang phan trim).

Loi gii. C6 dinh thtr ty ciia Nam; thi ty ctia Thang 1a mot hoan vi bat ki: n(2) = 5! = 120.
Bién c6 d6i: khong dia diém nao trung vi tri. Goi T; 1a tip cac hoan vi c6 dia diém thir i tring
vi tri; theo bao ham — loai trir, s hoan vi ¢6 it nhat mot vi tri trung 1a
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Cl-4l—C2-314C3-21—CA-11+C5-01=120—60+20—5+1=176

vay P =22 =2~ 0,63.
120 30

Vidu 39 (Dé thi HSG I6p 12 tinh Ha Tinh, 2026 (ciing cé trong dé thi thir Lién truong Ha Noi,
2026))

Cho mdt bang 6 vuéng 3 x 3. Pién ngiu nhién 9 s6 thudc tip X = {0; 1; 2; ...; 9} vao 9 6,
mdi & mot sb, cac sd doi mot khac nhau. Tinh xéac suat caa bién ¢d Y: “mdi hang, mdi cot
déu c6 it nhat mot s 187

Thoa man Khéng thoa (hang 2 toan chan)
3 8 5 2 7 4
6 1 0 8 0 6
9 a 7 5 1 3

Hinh 11. Chi can quan tam vi tri cdc s6 1é (6 vang
Loi giai. n(2) = A3, = 10!. Bang dung 9 trong 10 sd, tirc bo ra dung mot sd. Chi vi tri cac
s6 16 14 quan trong.
> Bo ra mot s6 chiin (5 cach): bang c6 5 s6 18, 4 s6 chin. Mot hang (hodc cot) “toan chin”
dung 3 sd chin, nén khong thé c6 hai dudng toan chin. S6 cach chon 5 6 16 dé c6 mot
duong toan chan: 6 - C = 36; sd cach tot: C5 — 36 = 90.
> B6 ra mdt s6 16 (5 cach): bang c6 4 sb 1¢, 5 s6 chén.
S6 cach chon 4 6 1é ¢6 it nhat mot hang hodc cot tréng:
3CE+3C—9-C} =45+ 45— 9 = 81; sb cach tot: C5 — 81 = 45.
MB&i cach chon vi tri, ta xép cac s6 1¢ va s chin vao vi tri twong Gng (5! - 4! cach trong ca hai
truong hop). Vay
5-90-5!-4!4+5-45-41.51 675-2880 15
10! ~ 3628800 28

P(Y) =
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Dang 12. Bai toan ngugc, duwong di va chon mo hinh ding

Phwong phap

Bai toan ngwoc: biéu dién xac suit theo an n, 1ap phuong trinh, cha y diéu kién ctia n va
chia truong hop n chin/lé néu can. Pwong di trén lwéi: sé duong di ngin nhit tir (0; 0)
dén (p;q)1aCl,,.
ca duong di, hay ca kich ban — vi cac md hinh khac nhau cho dap s khac nhau.

Chon md hinh: doc ki “cai gi duoc chon ngau nhién” — mdi budc, hay

Vi du 40 (Dé thi thir TN THPT — S6 GD&PT Thanh Hod (v tuéng da cé trong dé HSG I6p 12 Bén
Tre 2017 — 2018))

Mot nhom gém n hoc sinh ¢6 té€n khac nhau, trong d6 c6 An, Binh, Cudng, duogc xép tuy
¥ vao mot diy ghé danh s6 tir 1 dén n. Xac suat dé so ghé ctia An bang trung binh cong

£ A \ \ \ 7 .
s0 ghé cua Binh va Cuodng la Tor- Tim n.

Loi giai. Chi can xét ghé ctia ba ban: A3 cach. S6 ghé cua An dugc xac dinh duy nht khi ghé
ciia Binh va Cuong cung tinh chin 1é (va khac nhau).

» n=2k+1:c6k + 1 ghélé, k ghé chin; sé cap co thu ti (Binh, Cudng) cung tinh chin

Y 1s _ _ 2 _ 2k? _k
lela (k + Dk + k(k—1) = 2k>. P = o~ — = ———.
2k(k-1)

> n=2k:sbcipla2k(k—1),P = — khong thé bang — vi khi

2k(2k—1)(2k—2) - 2(2k-1)

d62R2k—1) = % khong phai s6 nguyén.

Giai I; =L o28k2—195k -7 =0 k=7 (loai nghiém am). Vay n = 15.
4k2-1 195

Vi du 41. (Hai con Kién) (Pé thi HSG I6p 12 tinh Phii Tho, nim hoc 2017 — 2018)

Cho luéi 6 vudng 4 X 4, mdi 6 c6 canh 1 m. Con kién thtr nhat & goc dudi trai A mudn
dén goc trén phai B, con kién thtr hai & B muén dén A. Con thtr nhét chi di sang phai hoic
l1én trén, con thu hai chi di sang trai hodc xuéng dudi; tai moi nat, moéi con chon ngﬁu
nhién mot trong hai huéng (néu con hai huéng). Hai con xuét phat cung luc, cing vén tde
1 m/phut. Tinh x4c suit dé hai con kién gip nhau.
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12 B
42 ‘

62

42

| . .

AChi c6 thé gap nhau sau ddng 4 phut,
tai cac nat trén duong chéo

Hinh 12. Hai con kién chi co thé gap nhau tgi 5 nut trén duong chéo

Loi giai. Sau t phut, téng toa d6 cua kién tht nhét 1a ¢, cua kién tha hai 1a 8 — ¢; chung chi
c6 thé trung nhau khi t = 4, tai mot nat (k; 4 — k) trén dudng chéo. Trong 4 phut dau chua
con nao cham mép ludi, nén mdi budc déu c6 dung 2 lya chon dong kha ning: khong gian
mau (4 budc dau cua mdi con) gom 2% - 2* = 256 két qua dong kha ning. Kién thir nhat dén
(k; 4 — k) theo CJ céach, kién thir hai cling C¥ cach. Vay

_ Yk=o(CH? 1+16+36+16+1 70 35

P 256 256 ~ 256 128

Chon ding mé6 hinh

Dé thi thar TN THPT ciia S6 GD&DPT Thai Nguyén nim 2025 dung ding bai nay (hai rd
bdt giao hang, mdi budc chon hudng v6i xac sudt nhu nhau) nhung dap an cong bd 1a
0,37. Con s6 d6 g v6i mo hinh mdi ré bot chon ngiu nhién mét trong Cy = 70 dwong
di ngin nhit — mot moé hinh khac (cac dudng di sat mép co xac suit khac cac duong di

giira ludi khi chon tirng budc). Theo ding gia thiét ciia d¢, dap sd 1a %58 ~ 0,27.

Vi du 42. (Bai toan chia tién cuwoc ciia Pascal — Fermat)

Hai d4u tha A va B ngang tai (mdi van, mdi nguoi thang véi kha nang nhu nhau, khong
c6 hod). Ai thiang trude 3 van thi duoc toan bo sb tién cuoc. Cude choi phai dimg khi A
dang dan 2 — 1. Nén chia tién thé nao cho cong bang?

Loi gidi (cAch ciia Fermat). Cudc choi chic chin két thuc sau tdi da 2 van nira. Gid sir luén
choi dii 2 van (du co thé két thiic sém): 4 kich ban dong kha ning AA, AB, BA, BB. A thing
chung cudc trong 3 kich ban AA, AB, BA (A chi can thang 1 van). Vay A nén nhan % s tién,

.1
B nhan "
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Athingvana | P(Athang) =1/2 +1/4 =3/4

/1//

) < p
/ 12 A thang van 5

Tis62-1

Hoa2-2 W2

B thang van 5

Hinh 13. So' do cdy ciia bai toan chia tién cuoc: A thang ngay van 4, hodc hoa 2 — 2 réi thang van 5

Y twéng “choi gia dinh di van” ciia Fermat

Thém cac van “gia dinh” dé moi kich ban c6 ciing dé dai — khi d6 cac kich ban dong kha
nang va ta dugc dung dinh nghia c6 dién. Pay 1a mot trong nhitng ¥ tudng dep nhét caa
lich sir xac suat. Néu ti s6 14 2 — 0 (A can 1 van, B can 3 van), gia dinh choi du 3 van: B

chi thang khi thang ca 3, nén A nhan g.
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DAu hiéu nhén bibt Cong cu then chét

1 - 2. Liét ke, xtic xac
3 — 4. Chon vat, chon
nguoi

5—6.Sb, chit s6, s6 du
7. Xép chd

8. Da giac déu

9. Chia nhém, phat qua

10. Phén phoi, chia keo

11. Bién ¢0 doi

12. Bai toan ngugc, mo
hinh

TRAM TOAN APLUS TEAM Ceral

n(2) nho; gieo xtic xac, dong xu

199 ¢

“lay dong thoi”, “chon ra”

1ap s6; tong/tich chia hét

xép hang, ban tron, d6i dién

tam giac vudng/tu/can, hinh chir
nhat

bdc tham, chia bang, qua theo loai
nguoi vao phong; day khong gidm

“it nhat”, “moi... déu c6”

“tim n”, duong di, chia tién

Q
(U]

- Trang

0

Bang 6x6, so do cdy, dém
co thu tu

Tb hop, chia trudong hop,
rut gon diéu kién

a, # 0, phan 16p dong du,
chin 1¢ - CSC

Budc khdi, vach ngan, mau
mau

Puong kinh, nira duong
tron, dinh mbc

Chia 1an luot, ghép cip, lap
h¢

Kiéu phén bb, chia keo, doi
chi sé

1-—- P(Z), bao ham — loai
trir

Lap phuong trinh; chon
khong gian mau ding
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IV. UNG DUNG THUC TE

Xéc sudt cd dién khong chi sdng trong song bac thé ki XVII. Sau tinh hudng dudi day cho

thdy cung mot cong thirc % gilp ta ra quyét dinh tinh tio hon trong doi séng hang ngay.

Tinh hudng 1. X6 s6 tw chon — gidc mo mdt phan tim triéu

X6 s6 Mega 6/45

MB&i vé x6 s6 tu chon Mega 6/45 gdm 6 s6 khac nhau chon tir 1 dén 45; két qua quay
thudng 1a 6 s6 khac nhau. Vé tring giai dic biét (Jackpot) néu tring ca 6 s6. Tinh xac suat
trang Jackpot ciia mot vé, va xac sudt vé tring diing 3 0.

1
8145 060
Trung ding 3 s6: chon 3 sO trung trong 6 so cua vé va 3 s con lai trong 39 s0 khong c6 trén

vé: C2 - €3, =20-9139 = 182780, nén P = ——">> ~ ,022.
8145060

Loi giai. n(2) = €% = 8145060. Tring Jackpot: 1 két qua, P = ~1,2-1077.

Mot phan tam tri€u l6m ¢ nao?

Néu moi tuan mua 3 vé (moi ki quay mdt vé, 3 ki mot tuan), trung binh phai chd khoang
8145 060
3-52
bién ¢o “gan nhu khong xay ra” véi mdt nguoi cu thé — du & quy mo ca nude, gan nhu

~ 52000 nim moi trang mot 1an. Theo nguyén li xac suat bé, trang Jackpot 1a

chac chan s€ c6 ai d6 trang sau du nhicu ki quay.

Tinh hudng 2. Mat khau va ma OTP

Mot ma OTP gdm 6 chir sb (tir 000000 dén 999999) duoc sinh ngau nhién. K¢ gian doan bira
mat lan thi xac suat dung la 1—:6. Néu hé thong cho phép thir tdi da 5 1an (mdi 1an doan mot
ma khac nhau), xac suat doan trang la % = 0,000005 — vén rat nhé. D6 1a 1i do ngan hang
khoa tai khoin sau vai lan nhip sai: giéi han s 1an thir giit cho xac suat “doan mo” nam
du6i ngudng xac suit bé.

Nguoc lai, ma PIN 4 chix s6 ma nguoi dung hay dat kiéu “111 17, “1234”, nam sinh... thi cac
két qua khong con dong kha ning — ké gian thtr nhimg ma phd bién trude s& co xac suat
thanh c6ng cao hon rat nhiéu. Mot vi du doi thuong cho thiy gia thiét “dong kha ning” quan
trong dén murc nao.
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Tinh huong 3. Thi trac nghiém: “khoanh bira” dwgc bao nhiéu diém?

Doan mo ca bai (bé thi HSG 16p 12 tinh Nam Binh, nam hoc 2017 — 2018

Mot dé thi c6 10 cau tric nghiém, mdi cau c6 4 phuong an, chi mot phuong an dung;
mdi cau dung duoc 1 diém. Mot thi sinh chon ngu nhién dp 4n cho ca 10 cau. Tinh xac
suat dé thi sinh dat tir 7 diém tré 1én.

Loi gidi. n(2) = 4'°. Pung ding k cau: chon k ciu ding (CE, cach), mdi cau sai c¢6 3 cach
chon: CJ, - 3107k vay

n(A) =C/y-33+C8 -32+C -3+ CLQ =3240+405+30+ 1 =3676

3676 _ 919 oo
T 410 T 262144
(Loi giai lru hanh tinh nham Cf, - 27 = 1080, dén dén dap s6 sai ;")

Khi da biét loai trir phwong an (Dé thi thir TN THPT — Cum truong Nehé An, 2026)

Mot bai kiém tra ¢6 20 cau trac nghiém, mdi cau 4 phuong an, chi mot phuong 4n ding,
mdi cau dung dugc 0,5 diém. Ban Tién d3 lam ding 15 cau. Trong 5 cau con lai, c6 hai
cau ban da loai dugc mot phuong an sai; Tién chon ngau nhién dap an cho 5 cau con lai
(v6i hai cau kia, chon ngau nhién trong 3 phwong an con lai). Tinh xac suat dé Tién duoc
dung 9 diém.

Loi giai. n(2) = 3% - 4% = 576. Can dung thém dung 3 cau. Goi i 1a s cAu dung trong 2 cau
“3 phuong an”, khi d6 dung 3 — i cau trong 3 cau “4 phuong an™:

» i =2:1-C3-32=27;i=1:C}-2-C%-3=36;i=0:22-1=4.
Vay P = % ~ 0,12. Loai duoc phuong 4n sai 1am xac suit ting dang ké so voi doan mo

hoan toan.

Piém phan Ping/Sai ciia dé tét nghiép méi

Trong d& tt nghiép THPT mon Toan tir nim 2025, phan Dung/Sai gdm 4 ciu, mdi cau 4
¥. M6i cau: dung 1 ¥ duoc 0,1 diém, dung 2 ¥ duoc 0,25 diém, dang 3 y duoc 0,5 diém,
dung 4 ¥ dugc 1 diém. Mot thi sinh chon Dung/Sai ngiu nhién cho ca 16 y. Tinh xac suat
thi sinh dugc ding 2 diém & phan nay.

Loi giai. n(Q) = 2 = 65 536. Mdi ciu c6 CF cach dé dung k y. Cac bd diém cua 4 cau c6
téng 2 diém (khong ké thir ty):
> {1;1;0; 0}: chon 2 cau dat 1 diém (C? = 6), mdi cau 1 cach, hai cau 0 diém mdi cau 1
cach: 6.
» {1;0,5;0,5;0}: 4-3-1-4%-1 = 192.
» {1;0,5;0,25;0,25}:4-3-1-4-6% = 1728.
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» {0,5;0,5;0,5;0,5}: 4* = 256.
2 n 2182
Tong 2182, nén P =
65536
viéc doan mo rat kho dem lai diém cao.

~ 0,033. Thang diém “thuéng ning cho ciu dung tron ven” khién

Tinh huéng 4. Trung ngay sinh trong lop hoc

Két qua cta bai toan ngdy sinh (Dang 11) c6 thé kiém chimng ngay trong 16p: v6i 16p 40 hoc
sinh, x4c suét co hai ban tring ngay sinh khoang 89%. Cac nha mat ma hoc dung diing hién
tuong ndy trong “tan coéng ngdy sinh” (birthday attack): khi s6 “ddu van tay dién ti” c6 thé
¢6 1a N, chi cin khoang VN mAu 1a x4c suét c6 hai m3u trang nhau di dang ké — nén cac ham
bam an toan phai c6 N cuc 16n.

Tinh huong 5. Bién so xe

Bién s6 dep (Pé thi HSG 16p 12 tinh Qudng Tri, 2026)

Bién sd xe loai A cua tinh c6 dang 7xA-abc.de, trong d6 x 1a chir s 3 hoic 4, con
a, b, c,d, e la cac chir s6 khong dong thoi bang 0. Dém s6 bién s6 loai A c6 mit cé chit s6
3 1an chir s6 4 (tinh ca chir sb x).

Loi gidi. Tong sb bién 13 2 - (10° — 1) = 199998. Néu x = 3: can abcde c6 chit s6 4, sb
cach 1a 10° — 9% = 40951 (phan bu caa “khong c6 chir s6 47; bd toan sb 0 khong chira 4
nén khong phai trir thém). Néu x = 4: twong tw 40 951. C6 81902 bién. Chon ngu nhién
81902
199 998

vi phan b 95 ctia “khong c6 chit s6 4” chi chiém khoang 59%.

mot bién thi xac suat bién c6 ca chir s6 3 va 4 la ~ 0,41 — cao hon nhiéu nguoi nghi,

Tinh hudng 6. Kiém tra chit lwong bang 1ay miu

LAy miu kiém tra 16 hang

Mot 16 50 san pham c6 4 san pham 16i. Bo phan kiém tra 14y ngau nhién 5 san phdm; néu
khéng thiy san pham 13i nao thi 16 dwgce chip nhan. Tinh xac suit 16 bi chip nhan. Néu
lay 10 san pham thi sao?

: 2 Cye _ 4257 : : ci
Loi gidi. Lay 5 san pham: P = 2 = — = 0,65. Lay 10 san pham: P = =% =~ 0,40.
5, 6580 i

Vi ti 18 18i toi 8%, quy trinh 1dy 5 mau van chap nhan 16 hang trong khoang 65% trudng hop
— qué “d& dai”. Tang c& mau lam xac suat bo sét giam, nhung ton chi phi hon. Bai toan thiét
ké ¢& mau chinh 1a diém gip nhau giira x4c suit va kinh té.
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V. TUYEN CHON PE THI CUA BOQ GIAO DUC VA PAO TAO
(2018 — 2026)

Muc nay tip hop cac ciu xac sudt c¢d dién trong dé minh hoa va dé chinh thic cia BO GD&DT.
Dé chinh thirc ¢6 nhiéu ma dé voi sé licu thay doi doi chat; mdi cau dudi day lay theo mot
ma dé tiéu biéu. Cac cau tric nghiém dugc trinh bay dudi dang dé bai — dap sé (khong chép
lai phwong an nhidu) dé hoc sinh ty giai trudc khi xem 10 giai.

MH 2018 Chon 2 qua ciu cung mau; xép 10 hoc sinh T hop; vach ngin nhiéu
khong c6 hai ban cung 16p ding canh nhau tang

2018 LAy 3 qua cau xanh; ba ban viét s6 c6 tong T4 hop; phan 16p ddng
chia hét cho 3 du

MH 2019, Toéng cac chit s6 1¢; hai s6 c6 tong chin Chin1é, a; # 0

2019

2020 —2022  Khong c6 hai chir s lién tiép cung chan; hai  Chia trudng hop vi tri,
s6 chin; tong chén chan 1é

2024 Hai qua bong khac mau, tong sd chin Két hop hai thudc tinh

2025 Mit thu — ba bo ba lap cép sb cong Chén 1& + cép sb cong +

loai suy bién
2026 Lép dén trén da giac déu 12 canh Phan hoach dinh thanh 3

hinh vudéng

Xu huéng rat rd: tir nhitng cau “dém mot bude” (2018 — 2022), dé thi chuyén dan sang céac
ciu tong hop nhiéu y twéng va gin hinh hoc (2025, 2026), & dang tra 101 ngin — khong con
phuong an dé “thir nguoc”.
Cau 1 (Pé minh hoa THPT quéc gia 2018)
Mot hop chira 11 qua cdu gdm 5 qua mau xanh va 6 qua mau d6. Chon ngiu nhién dong
thoi 2 qua cdu tir hop. Tinh x4c suit dé 2 qua cau chon ra cing mau.
CZ+CZ 10415 _ 5

Loi gigi, p = =226 = 2722 — 2
c 55 11

Cau 2 (Dé minh hoa THPT quéc gia 2018 (ciing la dé HSG I6p 11 Thanh Hod 2017 — 2018))

Xép ngau nhién 10 hoc sinh gém 2 hoc sinh 16p 12A, 3 hoc sinh 16p 12B va 5 hoc sinh
16p 12C thanh mot hang ngang. Tinh xac suit dé trong 10 hoc sinh trén khong c6 2 hoc
sinh cung 16p ding canh nhau.

Loi gidi. n(2) = 10!. Xép 5 ban 12C trudc (5! cach), tao 6 khe danh s6 1 dén 6 (khe 1 va
khe 6 & hai ddu). Nam ban 12A, 12B phai duoc dit vao cac khe sao cho bon khe giira (2, 3,
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4, 5) déu c6 nguoi (d¢ hai ban 12C khong dimg canh nhau), va trong mdi khe khong o hai
ban cung 16p dung canh nhau.

» Truwong hop 1: ding 5 khe lién tiép (khe 1-5 hodc 2—6), mdi khe mot ban: 2 - 5! = 240
cach.

» Trudng hop 2: ding ding 4 khe giita, mot khe chira 2 ban (mot 12A va mot 12B, xép
AB hoic BA), ba khe con lai mdi khe 1 ban. Chon khe chira 2 ban (4 cach), chon mot ban
12A va mot ban 12B cho khe d6 (2 - 3 cach), tha tu trong khe (2 cach), Xép 3 ban con lai
vao 3 khe (3! cach): 4-6-2 -6 = 288 cach.

Vay n(A) = 5! (240 + 288) = 63360 vaP =

63360 11
100 630

Cau 3 (Pé thi THPT quéc gia 2018, ma dé 101)
Tir mot hop chira 11 quéa cdu mau do va 4 qua cau mau xanh, 1y ngau nhién dong thoi 3
qua cau. Tinh x4c suat dé l1dy duoc 3 qua ciu mau xanh.

‘e ens c3 4
Loi glal. P = =3 = .
c3s 455

Cau 4 (Pé thi THPT quoc gia 2018, ma dé 101)
Ba ban A, B, C mbi ban viét ngau nhién 1én bang mét sb ty nhién thudc doan [1; 17]. Tinh
xéc sudt dé ba sb duoc viét ra co tong chia hét cho 3.

Loi giai. n(2) = 173 = 4913 (ba ban viét doc 1ap, co thé trang). Trong [1; 17]: 16p du 0 c6

556 (3;6;...;15), 16p du 1 ¢6 6 s6, 16p du 2 ¢ 6 s6. Tong chia hét cho 3 khi ba sé cung 16p,

hoic ba s6 thudc ba 16p khac nhau (c6 3! cach gan 16p cho ba ban):
n(A)=5>+63+63+3!-5-6-6=125+216+ 216 + 1080 = 1637

Viy P = =

4913°

Cau 5 (Pé minh hoa THPT quéc gia 2019)
Chon ngau nhién mot sb tur tap cac s6 tu nhién co ba chit s6 ddi mot khac nhau. Tinh xéac
suat dé sb duoc chon co téng cac chit s6 1a sb 16.

Loi giai. n(2) =99 -8 = 648. Tong 1¢ khi c6 3 chir s6 1¢, hodc 1 chir s6 1& va 2 chir s6
chan.
> Ba chir sd 1&: A2 = 60.
» Mot 1€, hai chin: chon chit s6 1é (5), hai chir s6 chin trong {0; 2; 4; 6; 8} (CZ = 10), xép
3 chir s6 (3!): 300; trir cac s6 co chit s6 0 dimg dau: bd chira 0 co 5 - 4 = 20 bd, mdi bd
¢6 2 cach xép véi 0 dimg dau: 40. Con 260.
0 40

. 32
Vay P = — .
648 81
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Cau 6 (Pé thi THPT quoc gia 2019, ma dé 101)
Chon ngiu nhién hai s6 khac nhau tir 25 s6 nguyén duong dau tién. Tinh x4c suit dé chon
duoc hai sd ¢6 tong 12 mot sd chan.

Loi giai. Co 13 s 1&, 12 sb chin. Toéng chin khi hai sé cung tinh chin 1¢:

p= Ci+Cf,  78+66 12
C2 300 25

Cau 7 (Dé thi tot nghiép THPT 2020 (dot 1))

Goi S la tap hop tat ca cac sb tu nhién co 4 chit sé ddi mot khac nhau va cac chir sé thude
tap {1; 2; 3; 4; 5; 6; 7}. Chon ngau nhién mot s6 thudc S. Tinh xac suat dé s6 d6 khong co
hai chir s6 lién tiép nao cung chén.

Loi giai. n(2) = A% = 840. C6 3 chir s6 chan va 4 chir s6 1é. Chia theo s chir s6 chin co
mat:
» Khong c6 chir s6 chin: 4! = 24.
> MOt chit sb chén: chon vi tri (4), chon chir s6 chan (3), Xép 3 chit sb 1 vao 3 vi tri con
lai (A3 = 24): 288.
> Hai chit s6 chin khong ké nhau: cac cap vi tri (1; 3), (2;4), (1;4); mdi cap co A3 - A2 =
72 cach: 216.
» Ba chit sd chén: trong 4 vi tri ludn c6 hai chir s6 chan ké nhau — loai.
Vay P = 24+288480+216 _ Z_i _ %
Cau 8 (Pé thi tot nghiép THPT 2021 (dot 1))
Chon ngau nhién dong thoi hai s6 tir tap hop gdm 17 s6 nguyén duwong dau tién. Tinh xac
suét dé chon dugc hai sé chén.

N ens s Lo c3 28 7
Loi gidi. C68sochan: P = —- = — = —.
¢z, 136 34

Cau 9 (Dé thi tot nghiép THPT 2022)
Chon ngiu nhién hai s6 khac nhau tir 21 s6 nguyén duong dau tién. Tinh x4c suit dé chon
duoc hai sd ¢6 tong 12 mot sd chan.

N ens s £ 1. Ao C%+C3 55+45 10
Loi giai. Co 1150 1¢, 10 s6 chan: P = 222 = =—
c 210 21
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Cau 10 (Dé thi tot nghiép THPT 2024)

Mot hop chira 15 qua cau gdbm 6 qua mau dé duoc danh sé tir 1 dén 6 va 9 qua mau xanh
duoc danh s tir 1 dén 9. Lay ngiu nhién hai qua tir hop. Tinh x4c sudt dé lay duoc hai
qua khac mau dong thoi tong hai sd ghi trén chiing 13 s chn.

Loi gidi. n(2) = C% = 105. Qua d6: 3 1¢, 3 chin; qua xanh: 5 1¢, 4 chin. Khac mau va tong

chin khi hai s6 cling tinh chin1é: 35+ 3 -4 = 27. Vay P = 12775 = %.

Céu 11 (tra 100 ngin) (Dé thi 16t nghiép THPT 2025, ma dé 101)

Ban Nam tham gia gidi mt mat thu. Nguoi choi chon ra sau s6 tur tap S =
{11;12;13; ...; 19} rdi xép mdi s6 vao dung mot trong séu vi tri A, B, C, M, N, P, trong d6
A, B, C 1a ba dinh cia mét tam giac va M, N, P lan luot ndm trén cac canh AB, BC, CA.
Mat thu dugc giai néu cac bo ba s6 ¢ cac bo ba vi tri (4; M; B), (B; N; C), (C; P; A) theo
thi ty d6 1ap thanh cap sé cong. Nam chon ngau nhién sau sb trong S va xép ngau nhién

T C & . . , 1
vao cac vi tri. Goi a la xac suat Nam gidi dugc mat thu. Tinh —.
a

A,MB - B,N,C - C, P A lapcaps6cong

Hinh 14. Sau vi tri ciia mdt thu (dé tot nghiép THPT 2025)

Loi giai. n(Q2) = AS = 60480. Piéu kién: 2M = A+ B, 2N =B +C, 2P =C + A. Pé
M, N, P 1a s0 nguyén thi A, B, C cung tinh chan 1é; khi d6 M, N, P dugc xac dinh duy nhat
va d6i mot khac nhau (vi 4, B, C khéac nhau). Con phaicé M, N, P & {A; B; C}: chainghan M =
A%B = C xay ra khi va chi khi {4; B; C} lap cap s6 cong. Vay diéu kién la: A, B, C cung tinh
chiin 1é va khéong 1ap cip sb cong.

» Basb lé tir {11;13;15;17;19}: €3 = 10 b, trir 4 bo 1a cap s6 cong {11;13;15},
{13;15;17}, {15;17;19}, {11; 15; 19}: con 6.

> Ba s chin tir {12; 14;16; 18}: C3 = 4 bo, trir {12; 14; 16}, {14; 16; 18}: con 2.

$B__-_L nén% = 1260.

MObi bo c6 3! cach gan vao 4,B,C:n =8-6 = 48. Vaya = ,
60480 1260
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Cau 12 (tra 161 ngan) (Dé thi 161 nghiép THPT 2026)

Mot khung trang tri c6 dang da giac déu 12 canh A, A, ... A;,. Ban Diing c6 12 bong dén
cong suat doi mot khac nhau, gdm 4 béng mau do va 8 boéng mau xanh, lip ngiu nhién
vao 12 dinh, mdi dinh mot bong. Goi P 1a xac suét dé mdi hinh vuong co bon dinh 1a dinh
ctia da giac déu d6 déu c6 it nhat mot bong do. Tinh 3190P.

Aq

Hinh 15. Ba hinh vuong A1A4A7 Ao, Ay AsAgAyq, A3AgAgA, chia 12 dinh thanh ba nhém roi nhau
(chdam d6: mot cdch lap thod man)
Léi giai. Chi vi tri ciia 4 bong do 13 quan trong (cac cach lip con lai nhan déu cho tir va mau):
n(Q) = Cf, = 495. Pa giac déu 12 canh c6 ding 3 hinh vudng ndi tiép va chiing phan hoach
12 dinh thanh 3 nhoém 4 dinh. M&i hinh vudng c6 bong dé < 4 bong dé phan bd vao 3 nhom
theo kiéu (2; 1; 1): chon nhém c6 2 béng (3 cach), chon vitri C2 -4 -4:n(A) =3-6-16 =
288

288. Vay P = 22 = = va 3190P = 1856.

495

Nhén xét vé hai cAu nim 2025 — 2026

Ca hai ciu déu c6 cung “kich ban”: (1) nhan ra mot ciu trac an (tinh chin 1é cua cap sb
cong; ba hinh vudng rdi nhau), (2) loai trudng hop suy bién (bo A, B, C 1 cap sb cong),
(3) dém bang quy tic nhan. S6 liéu nho nén hoc sinh hoan toan c6 thé liét ké dé kiém tra.
bay la dinh hudng luyén tap dang chi y cho cac ndm toi.
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VI. NHUNG BAI TOAN PEP TU PE THI HQC SINH GIOI VA PE
THI THU

Muoi bai toan dudi day duoc chon vi y twéng chir khong vi do dai tinh toan: mdi bai cé mot
“chia khoa” — mot nhan xét khién bai toan tudng phirc tap tré nén gon gang.
Bai 1. Xuic xic va dinh li cdsin (Dé thi thir TN THPT — S¢ GD&DT Thdi Nguyén, 2026)
Gieo déng thoi hai con xtic xic can ddi, khac nhau, ba 1an. Cong s6 chdm cua hai con &
mdi 1an, ta duoc ba sd a, b, t (moi s6 tir 2 dén 12). X¢ét tam giac c6 hai canh a, b va goc
xen gitta bang (t — 1) - 15°. Tinh x4c suit dé tam giac d6 1a tam giac vudng (1am tron dén
hang phan trim).

Chia khoa. Goc xen giita nhan céc gia tri 15°; 30°; ...; 165°. Néu goc vudng khdng phai goc
xen gitta C, thi tam gidc vuong tai dinh khac, khi d6 cosC = ghoéc % — mdt s6 hiru ti. Trong
cac goc nhon 15°, ..., 75° chi c6 cos60° = %hﬁ'u ti.

Loi giai. Mdi 1an gieo c6 36 két qua; sé cach duoc tong s 14 6 — |s — 7|. n(R) = 36°.

» Goc xen giita bang 90°: t = 7 (6 cach), a, b tuy y: 6 - 362 két qua.

» Goc xen giita bang 60° (t = 5, 4 cach) va a = 2b hodc b = 2a. Sb cap tong (a; b) véi
a = 2b: (4;2),(6;3),(8;4),(10;5),(12;6) véi s cach 3-1+5-2+5-3+3-4+
1-5 = 45; nhan d6i cho trudng hop b = 2a: 90. Pugc 4 - 90 = 360 két qua.

P:6-362+36O:113
363 648

~ 0,17

Bai 2. Ba thi sinh boc phong bi (Dé thi thir TN THPT — So GD&DT Hai Phong, 2026)

C6 12 cau héi khac nhau dung trong 12 phong bi gidng nhau. Ba thi sinh 4, B, C lan lugt
chon ngiu nhién 4 phong bi (chon xong thi tra lai). Tinh x4c suat dé dong thoi: o it nhat
mot cAu ma cé ba thi sinh déu chon, va téng s6 cau khac nhau ma ba thi sinh da chon dung
bang 9.

Chia khoa — dém theo “s6 lan thira”. Ba thi sinh chon tong cong 3 - 4 = 12 luot cau hoi
nhung chi ¢6 9 cau khac nhau: tong s6 lugt “thira” 1a 3. Mot cau duoc ca ba chon da chiém 2
luot thira; lugt thira con lai phai 1a dung mot cau dugc dung hai nguoi chon.

Loi giai. n(2) = (C4)3 = 4953. Dém n(A4): chon 9 cau duoc ding (C{, = 220), ciu chung
cd ba (9 cach), cau chung dung hai nguoi (8 cach) va cdp thi sinh d6 (3 cach); 7 cau con lai

mdi cau thudc diing mot ngudi, chia thanh cac phan 2, 2, 3 (hai ngudi trong cip mdi nguoi
7!

can thém 2 cau, ngudi kia can thém 3 ciu): P 210. Vay
220-9-8-3-210 9979200 448
- 4953 121287375 5445
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Bai 3. Bang 3 X 3 véi cac s6 —1;0; 1 (Dé thi thir TN THPT — THPT chuyén Khoa hoc Ty
nhién (Ha Néi), 2026 — phdt biéu theo ngén ngir xdc sudt co dién)

Xét cac bang 6 vudng 3 X 3 ma mdi 6 duge dién mot sé thude {—1; 0; 1} sao cho tong cac
sO trén mdi hang déu bang 0. Chon ngiu nhién mot bang nhu vay. Tinh x4c suat dé tong
cac s6 trén mdi cot ciing bang 0.

Loi giai. Mot hang co téng 0 1a (0; 0; 0) hodic mot hoan vi cua (1; —1; 0): 7 kha ning, nén
n(2) = 7% = 343. Goi k 1a s6 hang khac (0; 0; 0).

» k =0:1bang. k = 1: cot chira s6 1 cia hang d6 c6 tong 1 — khong co bang nao.

» k = 2: téng hai hang khac khong phai 1a (0; 0; 0), nén hang nay 1a “d6i” cua hang kia:
chon vi tri hang 0 (3 cach), hang thir nhit (6 cach): 18 bang.

» k = 3: mdi hang 12 hoan vi cia (1; —1; 0), bang c6 dung ba s6 0. Néu mot cot toan s6 0
thi hai cot kia chi gém +1, téng ba sd +1 1a s6 1é, khac 0 — vo 1i. Vay mdi cot ¢ dung
mot s6 0 va (dé téng bang 0) mot sb 1, mot s6 —1: bang 1a mot hinh vudng Latin cép 3
trén {—1;0; 1}, c6 3! - 2 = 12 bang.

Vayn(4A)=1+18+12=31vaP = % (Dé gbc hoi 3430p, dap s6 310.)

Bai 4. Hai ngudi bdc bong — ai 16m hon? (Dé thi thir TN THPT — THPT chuyén Trdn Phii
(Hai Phong), 2026)

Hai c6 9 qua bong danh sb tir 1 dén 9; Son c6 8 qua bong danh sé tir 1 dén 8. Mbi ban bic
ngau nhién 3 qua tir hop ciia minh rdi xép ba sb theo thtr tu giam dan dé duoc mot sé co
ba chir s0. Ai ¢ s6 16n hon thi thang. Tinh xac suat dé Son thua (lam tron dén hang phan
tram).

Chia khoa — di xirng. Néu Hai khong bdc qua sé 9, hai ban chon tir ciing mét tap {1; ...; 8}
nén vai tro nhu nhau: xac suat Hai 16n hon bang xéc suat Son 16n hon.

Loi gidi. n(Q) = C3 - €3 = 84 - 56. Hai bdc duoc qua sd 9 (CZ = 28 bo): Hai chac chian
thang — 28 - 56 két qua. Hai khong boc qua so 9 (56 bo): trong 56 - 56 cap, ¢6 56 cap hai so
bang nhau, s6 cap con lai chia doi: Hai thang g. Vay

_28-56+28-55 28-111 37 066
- 84 - 56 T 84-56 56
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Bai 5. Chu thé trén lwéi (Ki thi Olympic 6p 11— Cum trwong THPT s6 10, S6 GD&PT Ha
Noi, nam hoc 2025 — 2026)

Cho bang 6 X 6 6 vudng, A la géc dudi bén trai, B 1a goc trén bén phai; H 1a nut ludi cach
A hai buéc sang phai va hai bude 1én trén, K 13 nut cach A bén bude sang phai va bbn
budce 1én trén. Mot chu tho di tir A dén B doc theo canh cac 6 vudng, moi bude di 1én trén
hodc sang phai; gia sir moi dudng di nhu vay 1a dong kha ning. a) C6 bao nhiéu dudng di
tir A &én B? b) Tinh x4c suat dé cha tho di qua H hoic K.

A

Hinh 16. M4t duong di ciia chii thé qua ca H va K
Loi giai. a) Moi duong di gdm 6 budc sang phai va 6 budc 1én trén: €%, = 924 duong.
b)Qua H: C? - C4 = 6-70 = 420 duong. Qua K: Cy - C = 420 duong.
Quaca HvakK:C?-C?-C? = 216 duong.

624 _ 52
924 77’

Theo bao ham — loai trir: n(A) = 420 + 420 — 216 = 624, nén P =

Bai 6. S6 trén luc giac déu (Dé thi chon HSG 16p 11 — THPT Pong Quan (Ha Néi), nim hoc
2025 —2026)

Cho tap X = {1;2; 3; 4; 5; 6; 7} va luc giac déu ABCDEF tam 0. Pt ngau nhién 7 s cua
X vao 6 dinh va tm, mdi vi tri mot s6. Tinh x4c suit dé sb ¢ tam 1a sb 16 va téng ba sb &
ba vi tri thang hang bat ki luén bang nhau.

Loi gidi. n(2) = 7! = 5040. Ba vi tri thang hang chi c6 thé 1a (4; 0; D), (B; 0; E), (C; O; F).
Goi x 12 sb & tam; 6 s6 con lai ghép thanh 3 cap ddi tam c6 cung téng s, nén 3s = 28 — x,
suyrax € {1;4;7}; x &€ nén x € {1; 7}.
» x = 1:céaccap {2;7},{3;6},{4;5}; x = 7: cac cap {1; 6}, {2; 5}, {3; 4}.
MBJi trudng hop: gan 3 cip vao 3 duong chéo (3!) va d6i chd trong cip (23): 48 cach.
96 2

5040 105
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Bai 7. Ghép cap thé vao chuﬁng (Pé thi HSG 16p 12 tinh Quang Ninh, 2026)

Mot gia dinh c¢6 20 con thd: 2 con 16ng den, 1 con 16ng xam, 1 con 16ng vang, con lai 16ng
trang; c6 10 chudng, mdi chuéng nudi dung 2 con. Tha ngiu nhién cac con thd vao chudng
sao cho mdi chudng c6 dung 2 con. Tinh x4c suit dé c6 mot chudng chira cip den — xam,
ddng thoi khong co chudng nao chira cip den — vang.

Chia kho4. Bién c6 chi phu thudc vao cach ghép cidp. S6 cach ghép 2m con thanh m cap 1a
(2m—1D!=1-3-5-(2m — 1) (con thir nhat chon ban ghép: 2m — 1 cach; lap lai).
Loi giai. n(2) = 19!1. C6 cap xam — den: chon con den ghép vai xam (2 cach), ghép 18 con
con lai: 2 - 17!1. Trong sb d6, con den con lai ghép véi con vang: 2 - 15!1. Vay
2-170—=2-15!! 2-(17-1) 32
N 1911 T 19-17 323

~ 0,10

Bai 8. Bon s0 1ap cp sb cong (Dé thi HSG I6p 12 thanh phd Hai Phong, 2026)
Chon ngiu nhién 4 sb tir tap S = {1;2; ...; 200}. Xéac suat dé 4 s6 duoc chon (sip ting

dan) 1ap thanh mot cap sé cong 1a % (t6i gian). Tinh m + n.

Loi giai. Mdi bo 4 s6 1ap cap sb cong ung véi ding mot cap (s6 hang dau a, cong sai d > 1)
thoa a + 3d < 200. Vi mdi d ¢c6 200 — 3d giatricuiaa,vad < 66:

66
66 - 67
n(d) = Y (200 —3d) = 200 - 66 — 3 - = 13200 — 6633 = 6567
d=1
Cloo = 64684950 = 6567 - 9850, nén P = ——vam +n = 9851.

Bai 9. Pang thirc vecto ngiu nhién

Cho 6 diém A, B, C, D, E, F phan biét & vi tri “tong quat” trén mot dudng tron (khong co
dang thirc vecto dic biét ndo giita chung). Lap dang thirc dang XY +ZT + UV = XY +
ZT + UV bang cach dién cac chir cai vao 12 6: & vé trai dién 6 chir cai d6i mot khac
nhau, ¢ vé phai dién tuy ¥ (c6 thé 1ap). Tinh x4c suat thu dugc mot dang thirc ding.

Chia khoa — quy tic ba diém. Chon gbc 0, ta c6 XY = 0Y — 0X. Vé trai bang tong ba vecto

“ngon” trir tong ba vecto “gdc”, trong d6 tap ngon H va tap goc T 1a hai tap 3 diém roi nhau

phu du 6 diém. O vi tri tong quat, dang thirc dung khi va chi khi vé phai ciing c6 diing ba ngon

1a cac diém cua H va ba gbc 1a cac diém cua T.

Loi gidi. n(2) = 6! - 65. Vi mdi cach dién vé trai, vé phai co 3! cach xép cac ngon va 3!
636

, e , Je 3 , A 1 Ay 1Nt 4 s 1A ~
cach x&p céac goc vao ba vecto: 36 cach. Vay P = ee = T29e" Mot bai toan 1ién mon vecto —

xac suat rat hop véi chuong trinh 16p 10.
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Bai 10. Tam giac c6 goc 120° (Dé thi thir TN THPT — So GD&DT Phui Tho, 2026)
Cho da giac déu 36 dinh noi tiép dudng tron tim 0. Chon ngiu nhién 3 dinh. Biét xac suat
dé ba dinh tao thanh tam gidc c6 mot goc bang 120° 1a P. Tinh 595P.

Loi giai. Mdi canh ctia da giac chan cung 10°. Goc ndi tiép bang 120° < cung bi chan (khong

chta dinh goc) bang 240°, tirc 24 cung nho; khi d6 hai dinh con lai cing mot cung nhd goém

12 cung, va dinh géc 120° ndm bén trong cung nhé nay. C6 36 diy cung nhu vy, mdi day
396 396 33

¢6 11 vi tri cho dinh goc: n(4) = 396. P = — = — = —, nén 595P = 33.

c3, 7140 595
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VIL BAI TAP LUYEN TAP THEO DINH DANG PE THI

A. Cau héi tric nghiém 4 phwong 4n
Cau 1. Gieo mot con xtc xdc can ddi hai 1an. Xac suit dé s6 cham xuat hién & 1an tht hai lon
hon sb chdm & 14an tht nhat 1a
A.: B.> C.- D.>
2 12 12 3
Céu 2. Mot hop ¢ 7 bi d6 va 5 bi xanh. Lay ngu nhién 3 vién bi. Xac suét dé 1ay duoc bi co
da hai mau la
A= B.L c.t p.2
44 22 22 44
Cau 3. Chon ngﬁu nhién hai sd khac nhau tir tap {1;2; ...; 20}. Xac sut dé tich hai sb 1a s
chén bang
29
A2 B.— c.? D. 2
38 38 2 19
Cau 4. Xép ngdu nhién 5 ban nam va 3 ban nit thanh mot hang ngang. Xéc suat dé 3 ban nir
dung lién nhau 1a
A.— B.= c.2 D.—
56 56 28 14
Cau 5. Gieo mot déng xu cin ddi ba l1an. Xac sudt dé co it nhat mot 1an xuét hién mat nglra

la
A.2 B.2 C.: D.Z
8 8 2 8
Ciu 6. Chon ngau nhién mdt s6 ty nhién co6 ba chir s6. Xac suat dé s6 d6 chia hét cho 9 1a
A.= B.— L= D.:
9 10 100 8

Ciu 7. Chon ngau nhién 3 dinh ctia mot thap giac déu. Xac suét dé 3 dinh d6 tao thanh mot
tam gidc vudng la

A.x B.- c.i D.:
6 4 3 2
Céu 8. Lép 10A c6 40 hoc sinh gom 25 nam va 15 nir. Chon ngau nhién 2 hoc sinh 1am 16p
truéng va bi thu. Xac suat dé ca hai déu 1a nit 1a
A.Z B._ c.: D.~
52 26 8 64
Céu 9. D6i vin nghé c6 6 nam va 4 nit. Chon ngiu nhién 5 nguoi. Xac suat dé trong 5 ngudi
duoc chon c6 it nhit 2 nit 1a
A2 B.> c.z D. =
42 21 42 21
Cau 10. Mot mat khau gém 4 chir s6 (mdi chir s6 tir 0 dén 9, co thé lap lai) duoc tao ngau
nhién. Xac sut dé 4 chit s6 ctia mat khau d6i mot khac nhau 1a
AZ B.— C.> D.2
50 125 2 5
Cau 11. Mot ban tron ¢6 6 ghé duoc danh sb. Xép ngau nhién 6 ban, trong d6 c6 An va Binh,
vao ban. Xac suat dé An va Binh ngdi canh nhau I3
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Az B.Z c.2 D.:
3 5 5 2
Cau 12. Chon ngiu nhién hai dinh ctia mot bat giac 16i. Xéac suat dé doan thang ndi hai dinh
do 1a mot duong chéo cua bat giac la
A2 B.> c.2 D.>
7 7 4 2
Cau 13. Ba ban dén mot khach san con 5 phong tréng; mdi ban chon ngau nhién mot phong.
Xac sudt dé ba ban & ba phong khac nhau 1a
A2 B.2 c.: D.2
5 5
Céu 14. Rut ngiu nhién 5 14 bai tir bo bai t lo kho 52 14 (4 chét, mdi chit 13 14). Xéc suat dé

5 14 cung mot chat 1a
1 13 33 33

* 4165 * 16660 ‘8330 * 16660
Cau 15. Chon ngﬁu nhién 3 sb khac nhau tir tap {1; 2; ...; 15}. Xac suat dé téng ba sb chia hét
cho31la

31 25 30
.= C.— C—
91 91 91

Céu 16. Chon ngiu nhién 4 dinh ciia mot da giac déu 12 dinh. Xac suit dé 4 dinh d6 14 4 dinh
cua mot hinh chir nhat la

A S
3

AL B. — c. X D. =~
33 55 99 33

B. Cau héi Pang/Sai
Trong mdi y a), b), ¢), d) & mdi cau, thi sinh chon Pung hoic Sai.
Ciu 1. Gieo dong thoi hai con xuc xac can ddi, dong chat.
a) Khong gian miu c6 36 phan tir.
, A, 4R LA A 14 N 5
b) Xéc suat dé tong s6 cham bang 8 la et
¢) Xac suat dé tong s6 cham khong nho hon 10 1a i.
d) Xéc suit dé tich s6 cham 1a s6 chén 1a z.
Ciu 2. Mot hop c6 6 bi xanh va 4 bi d6. Liy ngiu nhién ddng thoi 3 vién bi.
a) S6 phan tir ctia khong gian mau 1a 120.
b) X4c suit dé ba vién bi cing mau 1a é
, A A7 , [N . S
¢) Xéc suat dé c6 dang hai vién bi do 1a "
, A X s A A <A )
d) Xéc suat dé co6 it nhat mot vién bi do 1a p
Cau 3. Xép ngiu nhién 4 ban nam va 4 ban nit thanh mot hang ngang.
a) Sb phan tir cua khong gian mau 1a 8!.
b) X4c suat dé nam va nit ding xen k& 1a %

TRAM TOAN APLUS TEAM Ceral CHIENMATH.COM



Xéc sudt 6 dién - On thi TN THPT — HSA — TSA — HSG
; A, A ~ 17 A 1
¢) Xac suat dé 4 ban nitr ding lién nhau 1a e
, A, 2R o3 A \ \ \ g ISR NIRRT
d) Xac suat d¢ nguoi dirng dau hang la nam va nguoi ding cuoi hang 1a nir 1a "

Céu 4. Cho da giac déu 20 dinh noi tiép dudng tron tim 0. Chon ngiu nhién 3 dinh cua da
giac.

a) Sb phan tir ciia khong gian mau 1a 1140.

b) Co6 180 tam giac vudng c6 ba dinh 1a dinh cta da giac.

¢) X4c suat dé ba dinh tao thanh tam giac tu 1a 2
, A A A N .y o ” . 4
d) Xéc suat dé tam O nam trong tam giac tao boi ba dinh dugc chon 1a S
Cau 5. Goi S 1a tép cac s6 tu nhién c6 4 chit s6 doi mot khac nhau 1ap tr céc chir sb
0;1; 2; 3; 4; 5; 6. Chon ngau nhién mdt s6 thudc S.
a) Tap S ¢6 720 phan tir.
b) Xac suét dé sb duoc chon 14 s6 chan 1a é
r A A A . A .1
¢) Xac suat dé so dugc chon chia hét cho 5 1a p
; A, 3A _z ~ X o £ < A in g ae1y 1
d) Xéc suat dé cac chir s6 cua so6 dugc chon tang dan tir trai sang phai la e

Céu 6. X6 sb tu chon Power 6/55: mdi vé gdbm 6 s6 khac nhau chon tir 1 dén 55; két qua quay
thudng (phan chinh) 13 6 s6 khac nhau trong 55 sb.
a) S6 két qua co thé cua phan quay thuong chinh 1a C& = 28989 675.

b) Xac suat mot vé trung cd 6 s6 la ———.
28989675

¢) Xac suat mot vé trung ding 5 s6 nho hon 30000"

d) Xac suat mot vé trung it nhat 3 s6 16n hon 2%.

C. Cau héi tra 161 ngiin

Cau 1. Gieo mdt con xuc xic can d6i hai 1an, duge s6 chidm 1an luot 1a a va b. Tinh xé4c suét
dé phuong trinh x% + ax + b = 0 c6 nghiém (1am tron dén hang phan tram).

Cau 2. Chon ngiu nhién hai s khac nhau tir tap {1;2; ...; 30}. Tinh x4c suit dé tong hai sd
chia hét cho 3 (lam tron dén hang phan trim).

Cau 3. Chon ngau nhién 3 dinh cia mot da giac déu 18 dinh. Xéc suit dé 3 dinh tao thanh
mot tam gidc can nhung khong déu 1a % (t6i gian).

Tinh b — a.

Cau 4. Trong mdt gidi bong da hoc sinh, cac ban trén khan dai dugc chia vao ding mdt trong
hai ddi ¢d vii Xanh va Do. Chon ngﬁu nhién 2 ban thi x4c suét dé 2 ban cung ¢6 vii cho mét
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doi béng ding % Biét téng s6 ban tir 300 dén 350 va d6i Xanh dong hon doi Po. Hoi doi Xanh
¢6 bao nhiéu ban?

Cau 5. Mot ma sé-ri gém 6 chit s6 duoc tao ngau nhién tir cac chit $6 0;1; ...;9, chit s6 dau
tién khac 0. M3 “dic biét” 1a ma c6 tich cac chir s6 bang 1400. Xac suat dé mot ma 1a ma dic
biét bang - (tdi gian). Tinh b — a.

Céu 6. (Tinh hoa vin dung cao T6 hop — Xdc sudt, Tw Duy Md) C6 9 hanh khach budc ngiu
nhién 1én 3 toa tau. Tinh x4c suat dé toa ndo ciing c¢6 khach va c6 dung mot toa c6 nhiéu hon
3 khach (lam tron dén hang phan trim).

Ciau 7. Mot thanh sdt AB dai 21 cm. LAy hai diém M, N trén thanh véi AM = x, MN =y,
NB = z (cm), trong d6 x, v, z 14 cac sb nguyén duong duoc chon ngau nhién (moi bd (x; y; z)
thoa x + y + z = 21 ddng kha ning). Xac suat dé khi gap thanh tai M va N thi dau A cham
duoc dau B (tao thanh tam giac) 1a % (t5i gian). Tinh a + b.

Cau 8. M6t chi doan ¢6 3 doan vién nit va mot sé doan vién nam. Can 1ap mot doi tinh nguyén
4 nguoi. Biét x4c suét dé 4 nguoi dugce chon c6 3 nir béng E lan x4c suit dé 4 nguoi dugce chon
déu 12 nam. Chi doan c6 bao nhiéu doan vién?

Céu 9. Mot hop dung 9 tAm thé danh s6 tir 1 dén 9. Phai rat it nhat bao nhiéu thé dé xac suit
¢6 it nhat mt thé ghi s6 chia hét cho 4 16n hon 22

Cau 10. Mdi d6i choi c6 10 ngudi mic 10 a0 danh s6 0; 1;2; ...; 9 va xép ngiu nhién thanh
mot hang ngang. Doi thang néu moi bd ba ban dung 1ién nhau déu c6 tong céc sb trén 4o chia
hét cho 3. Goi a 1a x4c suét dé mot doi théng. Tinh g

Céu 11. (Phat trién tir dé thi thir Cum trwong Thanh Hod, 2026) Mot hop ¢6 20 vién bi danh
sO tir 1 dén 20. LAy ngau nhién 4 vién. Xac suat dé bdn sd trén bdn vién bi (sap ting dan) lap
thanh mot cap sb cong 1a % Tim a.

Cau 12. (Pé thi thir TN THPT — S¢ GD&DPT Cao Bang, 2026) Cho bat giac déu ABCDEFGH
noi tiép dudng tron tim 0. Gin ngiu nhién tdm s6 9; 10; ...; 16 vao tam dinh, mdi dinh mot
s6. Chon ngau nhién mot tam giac c6 ba dinh 1a dinh cta bat giac. Xac suét dé thu dugc mot
tam gidc vudng ma ba s ¢ ba dinh (theo mot thir tu nao d6) lap thanh cép sé cong 1a % (t6i

gian). Tinh m + n.

D. Bai tap tu ludn — bdi dudng hoc sinh giéi

Bai 1. (Ki thi SPT dot 1 — Truong DHSP Ha Noi, 2026) Cho bang 6 vuong kich thudc 2 x 15.
Chon ngdu nhién 5 6 vudng don vi dé t6 mau. Tinh x4c suat dé khong c6 hai 6 dugc t6 nao
c6 chung dinh.

Bai 2. (Dé thi HSG 16p 11 tinh Vinh Phiic, 2017 — 2018) Goi E 1a tap céc s6 ty nhién c6 5 chit
$b duogc 1ap tu céc chiv $6 0;1;2;3;4; 5. Chon ngﬁu nhién mot $b thudc E. Tinh xac suat dé
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s6 duoc chon 14 s6 chén, c6 dtng hai chir $6 0 va hai chit s6 0 khong dliing canh nhau, céc chir
sO con lai c6 mat khong qua mot 1an.

Bai 3. (Phat trién tir chuyén dé “Scp xép sé va do vit vao mé hinh”) 16 nhan vién mang ma
s6 tir 1 dén 16 dung ngiu nhién vao mot bang 4 X 4, mdi 6 mot nguodi. Nhom duoge thuong
néu tong ma sb trén mdi hang va mdi cot déu 1a s6 1é. Tinh xac suat nhom duoc thudng.

Bai 4. (Dé thi chon ddi tuyén HSG — THCS& THPT Binh Chdnh, An Giang, 2026 — 2027) Mot
hop c6 6 bi xanh danh sé 1 dén 6, 5 bi vang danh s6 1 dén 5 va 4 bi do danh s6 1 dén 4. Bbc
ngau nhién 3 vién bi. Nguoi choi thang néu tong cac sd trén 3 vién bi 1a mot sé chinh phuong.
Tinh xéc suét thang.

Bai 5. (Y twong tr ki thi AIME 1993) Chon ngau nhién ba s khac nhau a,,a,,a; tir tip
{1;2;...; 1000}, sau d6 chon ngﬁu nhién ba s khac nhau b, b,, b; tir 997 sb6 con lai. Tinh
xac suat dé sau khi xoay thich hop, mot vién gach kich thudc a; X a, X a; dit lot duoc vao
mot chiée hop kich thuée b, X b, X bs (cic canh song song).

Bai 6. Chon ngau nhién 3 dinh ctia mot da giac déu 24 dinh. Tinh xé4c suit dé 3 dinh dugc
chon tao thanh mot tam gidc can hoac mdt tam giac vudng.
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VIII. PAP AN VA HUONG DAN GIAI

Bang dap an

bap an

Dap an

Cau 1
Cau?2
Cau3
Cau 4
Cau5
Cau 6

Tra 10’1
noan

Dap s6 1499

vENvENvERvERUER)
vERvERvENvERUER)
v O O «» O O

S
S
S
S
S
b

Tra 10’1
noan

Dap sb 6300

Huwéng din giai — A. Tric nghiém

Céu 1. C6 6 két qua hai 1an bang nhau; 30 két qua con lai chia déu cho “lan 2 16n hon” va

15 _ 5
“lan 1 16n hon”: P = .
36 12
ci+cd 35+10 _ 35
Ciu2.P=1--2=1-——=—.
c3, 220 44
A 1 T a s 12 cf 45 _ 29
Cau 3. Tichlékhicahaisol&: P=1—-=2=1——=—.
% 190 ~ 38

Cau 4. Buoc 3 nir thanh mot khéi: P = % = %.

7

Cius.P=1--=1
8 8
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Céu 6. Cac sb c6 ba chit sé chia hét cho 9 1a 108;117; ...; 999, gdm @ +1 =100 sé.

100 1

900 9’
3

Cau 7. Vi 2n = 10: P = —— == = > (5 dudng kinh, mdi dudng kinh voi 8 dinh: 40 tam
giac vuodng trén C3) = 120).

2
AZ; 1514 7

Cau8.P = - = =
A2, 4039 52
Cau 9. Bién cb dbi: khong c6 nit (C = 6) hodc ding 1 nit (C -4 = 60): P =1 - = =2
4
Cau 10, p = 210 = 2000 _ 3
104 10000 125
Céu 11. An ngdi ghé bat ki; Binh ngdi mét trong 5 ghé con lai, trong d6 2 ghé canh An: P =
2
E.
Ciu12.p=S2-2_5
c8 28 7
Caul3.p=2=22=2
53 125 25
Cauld p=+Ca_ S8 _ 33
cS, 2598960 16660
3
Céu 15. Mdi 16p du ¢6 5s6: P = 35457 _ 3041 iy
c3 455 91

Cau 16. C6 6 duong kinh, C2 = 15 hinh chit nhat: P = — = — = L

¢k~ 495 33

Huéng din gidi — B. Ping/Sai
Ciu 1. a) bung. b) bung: (2;6),(3;5), (4;4), (5;3),(6;2). ¢) Sai: téng 10, 11,12 ¢c6 3 +

2+1=6kétqua, P = . d) Ding: tich I¢ khi cé hai sd 16, P =1 — ===,

Ciu 2. 2) Ding: €5, = 120. b) Ding: 2% = 2% ¢) 2i: 6 2 ) pingi 1 - L =2
120 120° 120 120 6

Cau 3. a) bung. b) Dlng: 24t =%. c) Sai:%=— d) Sai: rae —E.

Cau 4. a) Dung: Czo = 1140. b) Pung: 10 - 18 = 180. ¢) Sai: s6 tam giac tu 1a 20 - C2 =

720, P = 1712400 5 d) Plng: tim ndm trong tam gidc < tam giac nhon; sé tam giac nhon 1a

1140 — 180 — 720 = 240, P = 22 = 2
1140 19

CausS.a)bing: 6-6-5-4 = 720. b) Pung: tan cung 0: A3 = 120; tan cung 2, 4 hoic 6:

3-5-5-4=300; P === c) Sai: tan cling 0: 120; tan clng 5: 5-5- 4 = 100; P =

220
720

= d) Blng: chit s6 ting dén thi khong chtra 0, 6 C# = 15, P = .
36 720 48
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N , , cé-ck 294 1 1 .Xe_ckesst
Cau 6. a), b) bung. c¢) Pung: 22 = ~ . d) Sai: =k=225 =
cS, ~ 28989675 98604 90000 cs,
386415
=~ 1,33%.
28989 675

Hwéng din giai — C. Tra 10i ngian
Cau 1. Xem Dang 2: P = = ~ 0,53,

Céu 2. M6i 16p du ¢ 10 sb. Tong chia hét cho 3 khi hai s cung thudc 16p du 0 (CZ, = 45)
145 1

hodic mot s6 du 1, mot s6 du 2 (100): P = prriai 0,33.
Cau 3. Mdi dinh 1a dinh can cua T = 8 tam gidc: 144 luot; 6 tam giac déu bi dém 3 1an
nén c6 144 — 12 = 132 tam giac can, trong d6 126 tam giac can khong déu. P = % = %,

b—a=115.

Cau 4. Goi x,y 14 s6 ban hai doi, n = x +y. Tu C2 + C2 = %cg bién d6i duoc (x — y)? =
x +y =n. Vay n 1a s6 chinh phuong trong [300;350]: n = 324, x —y = 18, suy ra x =
171.

Cau 5. 1400 = 23 - 52 . 7: mi ¢6 hai chit s6 5, mot chir s6 7 va ba chit sé con lai c6 tich 8:
{2;2;2}, {1, 2; 4}, {1' 1; 8} (chir s0 0 khong thé c6 mat, nén dicu kién ch& s0 dau khac 0 tu
thod). S6 ma: 6—+ +——60+360+180—600 p=22—-_1_ ph_q=1499,

213! 212! 9-105 1500
Céu 6. n(2) = 3° = 19 683. Cac bo s6 khach (khong ké tht tr) thoa man: (7; 1; 1), (6; 2; 1),
(5;3;1), (5;2;2), (4;3; 2) (loai (4;4; 1) vi c6 hai toa hon 3 khéch loai (3;3;3)). Sé céch
tuong Ung: 3 - ——216 6——1512 6——3024 3- = 2268; 6 =

513! 512121 413121

7560. Téng 14580, P = ; ~ 0,74.

Cau 7.n(2) = C% = 190. Tao duoc tam gidc © x,y,z < 10 (vi 21 1& nén khong cé truong
hop suy bién). Patx’ = 11 —x, ... thix' + y' + z' = 12 véix',y’, 2’ = 1: C} = 55 nghiém.

p=2=1g4p=49
190 38’
, 1 4
Cau 8. Goi n 1a sb doan vién (n = 7): C’; =202 6 n-4)(n-5)(n—6) =60
n=29.

X — —
CAu9.Rit x the: P =1 — L =1 - ©-0E0
& 72

— khong thoa (ddu bang); x = 6: 6 < 12. Pap sb: 6.

Cau 10. T x; + X;4q + Xj4p VA Xjpq + Xj4p + X5 cing chia hét cho 3 suy ra x;,5 =
x; (mod 3). Céc vi tri {1; 4; 7; 10} cuing s6 du, {2; 5; 8} cung s6 du, {3; 6; 9} cling s6 du. Cac
16p chit s6: {0; 3; 6; 9} (4 s0), {1;4; 73, {2; 5; 8} (3 s6). Nhom 4 vi tri phai nhan 16p du 0; hai
nhém 3 vi tri nhan 16p du 1 va 2 theo 2 cach (va 0 4+ 1 + 2 chia hét cho 3). n(4) = 2 - 4! -

31.31 = 1728, a = =2 = L—_6300

10! 2100’

>§<=(9—x)(8—x)<12.\/c'yix=5: 12
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Cau 11. Dém theo cong sai d: s6 bo 14 ¥6_,(20 — 3d) = 120 — 63 = 57. P = - = =7

ch ~ 4845
1

—, a = 85.

85’

Ciau 12. Do tinh ddi xtng, c6 thé coi phép thir gdm “chon tam giac” (C§ = 56 cach) va “bo

ba s6 gan trén ba dinh d6” (moi bd 3 sb trong 8 s6 dong kha ning: 56 bo). Tam giac vudng:
4-6 = 24;bo ba sb lap cip sb cong trong 8 sb lién tiép: 6 + 4+ 2 =12. P =§~£=%,

m+n = 107.

Huéng din gidi — D. Ty luin

Bai 1. n(2) = C5, = 142 506. Hai 6 chung dinh khi va chi khi ching cung cot hodc ¢ hai
cot ké nhau. Vay 5 6 duoc té nam & 5 cot d6i mot khong ké nhau, mdi cot mot 6. Chon 5 cot
khong ké nhau trong 15 cot: €7, = 462 (doi chi s6); mdi cot chon 6 trén hodc 6 dudi: 2°. P =

32-462 352

142506 3393
Bai 2. n() =5 - 6* = 6480. Goi sb 12 a;a,a;a,0s.
> ag = 0: chir s6 0 con lai & a, hodc a; (khong ké as, khac a,): 2 cach; ba vi tri con lai 14
ba chir s6 khac nhau trong {1; ...; 5}: A2 = 60. Pugc 120.
> ag € {2;4}: hai chit s6 0 ¢ {ay; as; as} khong ké nhau, chi c6 thé 13 a,, a,; a;, as 13 hai

chir s6 khac nhau, khac as, trong {1; ...; 5}: A3 = 12. Pugc 2 - 12 = 24.
144 1

T 6480 45

Bai 3. Chi vi tri cua 8 s6 1¢ 1a quan trong: n(2) = C& = 12870 (mdi mau vi tri (mg véi 8! -
8! cach xép, gidng nhau cho tir va mau). Mdi hang, mdi cot phai chira 1 hodc 3 s6 1¢; tong 8
nén c6 ding hai hang chira 3 s 1¢ va hai hang chira 1 s 1&. Chon hai hang “3 1&” (CZ = 6
cach); hai hang nay c6 6 khéng 16 1an luot & cot p va cot g; hai hang “1 18” ¢6 6 1¢ & cot u va
cot v.
» Néup = q: cot p can dung mot trong u, v bang p; mdi cot trong ba cot con lai di co 2
s6 1é nén can thém mot sb 1é nita — téng cong can it nhat 4 vi tri cho u, v: vo li.
» Néup # q (4 -3 = 12 cach): cot p va cot g dang co 1 s6 1¢, khong duge nhan thém; hai
cOt con lai dang c6 2 s6 16, mdi cot can thém ding 1. Vay {u; v} 1a hai ¢4t con lai, theo 2
cach.

Somiu: 6-12-2 =144, P = — =5
12870 715

Bai 4. n(2) = C3 = 455. Tong ba s6 thudc [3; 16] nén chi c6 thé 1 4, 9, 16. S5 bi mang sd
k:sb 1,2, 3,4 mdisbd co 3 bi (sd 4: xanh, vang, d6), sb 5 c6 2 bi, s6 6 co 1 bi.
» Tong4=1+1+2:C?-3=9.Tongl6=6+5+5:1-C?=1.
» Tong 9: {1;2;6}:3-3-1=9;{1;3;5}:3-3-2=18;{1;4;4}: 3-C? =9;{2;2;5):
C2.2=6;{2;3;4}: 27;{3;3;3}: 1. Cong 70.

__9+1+70 _ 80 _ 16

455 455 91’

P
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Bai 5. Chi thit tw twong doi cua 6 s6 1a quan trong. Goi 6 s6 13 x; < x, < -+ < x4; moi cach
chia 3 s6 cho vién gach 1a ddng kha ning: C2 = 20 cach. Gach lot hop < sau khi sip ting,
moi canh gach nho hon canh hop tuong tng. Diéu nay budc x,; thudc gach, x, thudc hop; liét
ké duoc 5 cach chia (gach nhan {x; x5 x5}, {1 x5 x4}, {x15 %25 x5}, {x1; %35 %4},

{x1;x3;x5}). P = % = i. (S6 5 1a s6 Catalan Cs.)

Bai 6. n(12) = C3, = 2024. Tam gidc can: mdi dinh la dinh can ctia == = 11 tam gidc: 264

luot; 8 tam giac déu bi dém 3 1an: sb tam gidc can 1a 264 — 16 = 248. Tam giac vudng: 12 -

22 = 264. Tam giac vuong can: 12 - 2 = 24. Theo bao ham — loai trir: n(4A) = 248 + 264 —
488 61

24 =488, P = —=—.
2024 253

TRAM TOAN APLUS TEAM Ceral CHIENMATH.COM



Xdc suat cé dién - On thi TN THPT — HSA — TSA — HSG

IX. KET LUAN VA LOI KHUYEN KHI LAM BAI

Tur cau hoi ciia mot quy tdc mé xic xac nam 1654 dén cau “mat thu” trong dé tot nghiép nam
2025, xac suat cd dién van xoay quanh dung mot y: dém cho ding nhirng thir ngang nhau.
Cong thue P(A) = % thi ai ciing thudc; diéu phan biét hoc sinh gioi 1a kha nang chon khong
gian mau phu hop, nhin ra cdu tric 4n va kiém tra lai két qua.

Muoi loi khuyén khi lam bai

1. Ludn viét rd phép thir va n(2) trude — mot nira s 16 ndm & bude nay.

2. Bém n(2) va n(A) cing mdt cach (cing cé thir tu hodc cung khong thir tir).

3. Coi cac vat ciing mau 1a phén biét khi tinh xac suat.

4. Gap “it nhat”, “khong c6... nao”, “mdi... déu co6” — thir ngay bién cb ddi.

5. Lap sd: nh6 a, # 0; xtr li chit s6 “kho” (dau, cudi) trudc.

6. Chin 1¢ va s du 1a chia khoa cua cac bai téng, cip sd cong, chia hét.

7. Pa gidc déu: nghi dén dwong kinh, nira dwong tron va dinh moc dé khong dém tring.

8. Vi dé tra 101 ngin, doc ki yéu cau cudi (tinh a + b, 2, 1am tron...) va kiém tra phan sd

da toi gian.

9.Kiém tra 0 < P < 1, so sanh vdi truc giac; thi lai véi s6 1iéu nho néu co thé.

10. DBé c6 gia thiét m6 hinh (“mdi budc chon ngiu nhién”, “moi dudng di dong kha ning™)

— ton trong ding gia thiét do.

Hi vong chuyén dé giup cac em khong chi giai dugc cac bai toan xac suat ma con cam nhéan
dugc vé dep cua nhiing 1ap luan gidn di ma sau sac — nhu cach Fermat thém vao cac van
“gia dinh” dé moi kich ban tré nén ngang nhau.

Chuc cac em hoc tot!
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X. TAI LIEU THAM KHAO

» B Gido duc va Dao tao (2018). Chuwong trinh gido duc phé théng mén Todn (ban hanh
kém Thong tu 32/2018/TT-BGDDT).

» Ha Huy Khoai (Téng Chu bién) va cong su. Todn 10 — Két néi tri thirc véi cudc song,
tap 2. NXB Gido duc Viét Nam.

» BO Gi4o duc va Pao tao. Pé minh hoa, dé chinh thtrc ki thi THPT quéc gia 2018 — 2019
va ki thi t6t nghiép THPT 2020 — 2026, mon Toan.

» Dé thi chon hoc sinh gi6i cip tinh/thanh phd cac nim 2010 — 2027 (Thanh Hod4, Nghé
An, Ha Tinh, Vinh Phic, Nam DPinh, Ha Nam, Pha Tho, Thai Binh, Quang Nam, Quéang
Ninh, Hai Phong, Quang Tri, An Giang, Ha Noi...) va dé thi thir tbt nghiép THPT cua cac
S6 GD&DT, cac truong THPT chuyén 2018 — 2026 — theo céc tuyén tap suu tam.

v

Nguyén Pang Ai. Tinh hoa vin dung cao Té hop — Xdc sudt (Tu Duy Mo).

v

Mot s6 file tai liéu tham khdo trén mang tir nhiéu nguon

v

P.-S. Laplace (1812). Théorie analytique des probabilités. Paris: Courcier.

I. Todhunter (1865). A History of the Mathematical Theory of Probability from the Time
of Pascal to that of Laplace. Cambridge: Macmillan.

v

v

MacTutor History of Mathematics Archive — Pai hoc St Andrews (mathshistory.st-
andrews.ac.uk): tiéu str Cardano, Galileo, Pascal, Fermat, Huygens, Laplace, d’ Alembert.
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