Bai gidng s6 9
XAC SUAT

-

Mic di bai toan v& xé4c sut chura hé c6 mit trong céc dé thi tuyén sinh vao
bai hoc, Cao dang trong cac nam tir 2002 - 2009, nhung ké tir nam 2009 céc bai
toan vé xac suét la mdt trong cac chu dé co6 mat trong chwong trinh thi mon Toan
trong céc ki thi tuyén sinh vao Dai hoc va Cao ding do B& Gido duc va Pgo tao
quy dinh (n6 dugc quy dinh 1a mét trong cac ndi dung ra thi & cau s6 7 ctia dé thi).
Vi 1& d6 c6 nhiéu kha ning cac bai toan vé xac sudt s& c6 mét trong cac dé thi mon
Toén véo céc tredng Dai hoc va Cao déng trong nhitng maa thi téi.

Bai giang nay d& cép dén cac bai toan tim xac suit ciia mot bién ¢ ngiu
nhién theo hai phuorng phap chinh:

- Tim xéc sudt cua mot bién co nh& dinh nghia vé xéc suit.
- Tim xéc xuat ctia mot bién cb dura vao céc phép tinh co ban ciia li thuyét xéc suit

§1. TIM XAC SUAT CUA MOT BIEN CO NHO DINH
NGHIA VE XAC SUAT

Day 1a mét trong hai phuong phap dé tim xac suat clia mot bién cb ngdu nhién.
Pé sir dung duroc phuong phép don glan nay ta can tinh hai dai lugng sau :
1/1Q 1a s6 qung cac phan tir ciia khéng gian mau.

2/ |Qa 12 sb lugng cac phén tir cia tip hop cac kha ning thuan lgi cia
bién cb.

[Qa |
o -

Cha y rang viée tinh hai dai lugng trén thyuc chét 1a giai hai bai toan vé cac
phép dém — bai toan quan trong cua li thuyét cia cac bai toan tb hgp (xem bai
giang 11).

Thidu 1:

Cho mot h¢p dyng 12 vién bi, trong d6 c6 7 v1en bi mau do, 5 vién bi mau
xanh. Liy ngau nhién mét I4n 3 vién bi. Tinh x4c suit trong hai trudng hop sau:

1/ Lay duogce 3 vién bi mau xanh.
2/ Ly dugc it nhat 2 vién bi mau xanh.

Khi d6 x4c suat clia bién ngdu nhién A la: P(A) =

Giai
Goi Q 1a tap hop tét ca céc cach lay ra 3 vién bi trong s6 12 vién bi. Ta c6:
lo|=C},=220.

1/ Goi A 1a bién ¢b “ldy dugc 3 vién bi mau xanh”. Do ¢6 5 vién bi mau xanh
nén ta co:
|Qa]=Ci=10.
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Vdy theo dinh nghia cia xac sut, ta cé

_1Q
Tl 220 22
2/GoiBla bién cf') “lay dugc it nhét 2 vién bi mau xanh”
bé lay dugc it nhat 2 vién bi mau xanh ta ¢6 hai cach:
- Hoic 14y ra ca 3 vién bi xanh. Theo cdu 1 s6 cach Iy ra 1a C;=10.
- Hoic lay ra 2 vién bi xanh, 1 vién bi do. Theo quy tic nhén ta c6 s cach ldy
rala: C2.CY =10.7=70.
Theo quy tic cong ta co: ‘QB| =70+10=280.
Theo dinh nghia ctia xac suit ta c6:’
Q
p(m)=iCel_80 _4
19 220 11

Thi du 2:
Trong 100 vé x s6 ¢6 1 vé trung 100000d, 5 vé trang 50000d, va 10 vé tring
10000d. M6t ngudi mua ngdu nhién ba vé.
1/ Tim x4c suat dé ngudi mua tring thudng 300004.
2/ Tim xéc suét d& ngudi mua tring thudng 200000d.
Giai
Goi Q la tap hop tAt ca cdc cach mua 3 vé trong 100 vé. Ta cé:
iQ| ClOO
1/ Goi A 14 bién cb “ngudi mua tring thuéng 30000d”
Pé trang thudng 30000d thi ca ba vé déu trang thuéng va mbi vé tring
thuong 10000d. Do do: .

Theo dinh nghia ciia x4c sudt, thi: P(A)= === .
1]  Clyp 2695

2/ Goi B 12 bién c6 “ngudi mua triing thudng 2000004

Pé trang thudng 2000004 thi do chi c6 1 vé tring 100000d nén ca 3 vé ngudi
mua déu tring thudng, trong d6 1 vé trang thudng 100000d va 2 vé triing mbi vé
50000d. Theo quy tic nhan ta cé:

|Qg|=Cl.C3 =10.
)=|QB|_ 0 1
|9 Cjp 156200°

Thidu3
1/ Gieo dong thoi hai con xac sic. Tinh x4c suét dé:
a/ Téng sb chim xuét hién trén hai con 13 9.
b/ S& chdm xuat hién trén hai con hon kém nhau 2.
2/ Gieo ddng thdi ba con xic sic. Tinh xdc sudt dé tdng sé chim xuit hién
trén ba con la 10.
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Giai
1/ Goi Q 14 tap hop tit ca cac kha ning xay ra. O day c6 hai con xuc sic, mdi
con ¢6 6 kha ning xuat hién, vay |Q| = 6.6=36.
a/ Goi A la bién cb “téng cac chim xuét hién trén 2 con 14 9”. Cac kha ning
thuan lgi 1a: (3;6), (4;5), (6;3), (5;4). Vay |Qal = 4. .
Tu do:
P( ) IQB| -
|Q| 36 9
b/ Goi B la bién cb “tdng s6 chdm xuét hién trén hai con hon kém nhau 2.
Cac kha nang thuén lgi la: (1;3), (2;4), (3;5), (4;6), (3;1), (4;2), (6;4). Vay
|2} = 8.
Q| 8 2
o] 36 9
2/ Goi Q la tap hop tat ca cac kha ndng xay ra. Lap luan nhu trong phz‘“m 1/ ta
co: | = 6.6.6=216.
Goi C la bién ¢ “tdng sb chim xuit hién trén ba con l1a 10”. Cac kha ning
thuén lgi ctia C chinh 1a td hop c6 tong bang 10 sau déy:
(1;3;6), (1:4:5), (2:2:6), (2;3;5), (3;3;4) va cac hoan vi c6 thé cua cac t6 hop
4y. Do viy

Tir dé: P(B)=

|Q|—6+6+3+6+3 24,
(bé y rang (1;3;6), (1:4;5), (2:3;5) moi cai co 6 hoan vi nhung (2;2;6) va
(3;3;4) mai cai chi cé ba hoan V|)

Tir d6 suy ra:

Q

P(C)= 9] 24 _ iy

Il 216 9
Nhadn xét . .
Trong thi dy trén, d¢ tinh [Q4], |Q8],Qc| ta da sir dung phép liét ké cac phan tir

cha tap hop.

Thidu4:

C6 9 tAm thé danh sb tir 1 dén 10. Chon ngiu nhién ra hai tim thé. Tinh xéac
sult d& tich cia hai s trén hai tim thé Ia mot s6 chan.

Giai
Goi Q 1a tap hop tét ca céc cach chon 2 tAm thé trong sb 9 tm thé. Ta cé:
Q= C2=136.

Goi A la bién cd “tich cia hai s trén hai tim thé 12 mot s6 chin”.
C6 hai cach chon thoa man yéu cau trén.
- Hoic 1 ca hai tdm thé mang sb chin. Vi ¢ 4 s6 chin trong khoang tir 1 dén
9, nén sb cach chon & kha ndng nay la:
C2=6.
- Hozc la chon mét tAm thé mang s chén, mét tdm thé mang sb 1. Theo quy
tic nhén s cach chon la:

clcl=20.
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Tir d6 theo quy tic cong ta co:

1 =6+20=26.
Theo dinh nghia xac suat suy ra:
Q4] _26 13

P(A :
(A)= 1o 36 18

Thidu$

Co 30 tam thé danh sb tir 1 dén 30. Chon ngau nhién ra 10 tAm thé. Tim xac
suét dé c6 5 tAm thé mang sb 1é, 5 tim thé mang s6 chén trong d6 chi ¢6 ding 1
tAm thé mang sb chia hét cho 10.

Giai
Goi Q la tap hop céac cach chon 10 tAm tam thé trong 30 tAm the. Ta ¢6
|Q]=Cy .

Trong 30 tdm thé c6 15 tdm thé mang s6 chin, 15 tm thé mang sb 1é, 3 tim
thé mang s6 chia hét cho 10.

Goi A la blén ¢b “co 5 tAm thé mang sd 1&, 5 tim thé mang sé chn trong d6
chi c6 dang 1 tam thé chia hét cho 10”.

Dé tinh A ta lam nhu’ sau: Dau tién chon 5 tim trong 15 tdm mang s ¢, chon
4 tdm trong 12 tam ~mang s6 chan nhung khong chia hét cho 10, sau ciing chon 1
trong 3 tim mang sd chia hét cho 10. Theo quy tic nhan, ta c6:

|QA! - CISCIZCKI .
) Q.| cLcic 99
Vay: P(A)=" Ao sty 27
ay: P(A) [¢) cy 667
Thi du 6:

Mot doan tau cé 4 toa dd & san ga. C6 4 hanh khach tir san ga Ién tau, mdi
ngudi doc 1ap v6i nhau chon ngiu nhién mét toa.
1/ Tim xéc suat d& mdi toa c6 ding 1 ngudi 1én tau.
2/ Tim xac suit dé 1 toa c¢6 3 ngudi, mdt toa c6 1 ngudi va hai toa khong
c6 nguoi. '
Giai

Xét day sb (xy, X2, X3, Xs), trong d6 x; chi s6 toa ma ngudi i 1én tau.

(thi du day 2, 1, 2, 3) chi rang ngudi thir 1 1én toa s0 2, ngudi thir hai 1én toa
s6 1, ngudi thir ba lén toa s6 2, rigudi thir tu 1én toa s6 3).

Goi Q la tap hop tAt ca cac day (xy, X2, X3, X4) (tuc la tép hgp tat ca cac kha
ndng lén tau cia 4 hanh khach).

Do mdi x; € {1, 2,3, 4} tirc 1a mi x; déu c6 4 kha niing lya chon, vy

1Qf = 4* = 256.

1/ Goi A 1a bién cb “mbi toa tau c6 ding 1 ngudi 1én tau”. D y ring mét cach
khach Ién tau tuong rng mot — mét vai cach chon day (x,, X, X3, Xs), trong d6 x;, X;
d6i mot khac nhau. S day nhu vay 1a 4!, nhu vay:

Q) = 41 = 24.
IOAl 3

Tirdé: P(A
ird6: P(A) =5 256 PN
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2/ Goi B 12 bién ¢b “ ¢6 1 toa tau ¢ 3 ngudi lén, 1 toa c6 1 ngudi 1én, 2 toa
khéng c6 ngudi”. DBé tinh |Qp| ta sir dung quy tic nhén nhu sau:
- Chon 1 toa trong 4 toa dé c6 3 khach lén, s cach chon: n, =C) =4.

- Chon 1 toa con lai trong 3 toa dé c6 1 khéch 1én, s cach chon: n, = C'3 =3,
- Vi toa ¢6 3 khach 1én chon 3 khach trong 4 khach ngdi toa d6: S6 cach
chon n, =C] =4.
- Ngudoi Cbl’l lai cho vao toa ¢6 1 khach, s6 cach chon ng=1.
Theo quy tac nhan ta cé:
!QBI = mnnansng = 48.
Q.
Tirdo: p(B) =28l 48 _3
o] 256 16
Thidu7: N )
M4t ngudi bo ngau nhién ba I4 thu vao ba chiéc phong bi da ghi dia chi. Tinh
xac suat dé it nhat c6 mét 14 thu bd ding phong bi ctia no.
Giai
Xét cac day sd (X1, X2, X3), trong d6 (x4, X3, X3) 1a mdt hoan vi ctia ba s61,2,3,
¢ day x; =i thc la la thu thir i da bo ding dia chi. _
Goi Q 1a tap hop tat ca cac kha nang bo 3 1a thir vao 3 phong bi. Ta cé ngay:
, Q=
Goi A 1a bién ¢6 “co it nhat mot 14 thu bd dang phong bi”. Céac kha néng
thuén lgi cia A 1a: (1,2,3); (1,3,2); (3,2,]); (2,1,3). ‘

Viy Q=

Tir d6 P(A)= 2, _A _2
» o] 6 3

Nhdn xét:

O day ta da sir dung phuong phép 1iét ké moi phén tir ciia Q, d8 tinh |Q4.

§2. TIM XAC SUAT CUA BIEN CO BANG CACH SU DUNG
CAC PHEP TINH XAC SUAT

Pé giai cac bai toan bing phuong phép str dung cac phép tinh xac suit ngoai
vi¢c dung dinh nghia cia xac suat ching ta con pha1 sir dung thanh thao cac quy
tic cdng xac suat nhén xAc suét va x4c sut cta bién cb dbi.

Thidul

Gieo mdt cgp hai con xuc sic 10 lan. Tim xac sudt dé it nhit c6 1 lan c6 hai
con déu ra mit “ngii”.

Goi A, 1a bién cb “lan thr i khéng xuat hién hai con xiic sic ra mit ngii”. D&
thdy theo quy téc nhan
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~9Y

Vidy bién cO A; Lan thir i khong xuat hién c6 hai con ra mat “ngii” c6 xac
suat:

Goi A 14 bién cb “Co it nhit mét lan co hai mat ngi thi A 1a bién b “ca 10
lan, khong cé 1an nao c6 hai con ra mat ngii”

Ta cé: A A A2 ..... AIO

Theo quy tic nhan xac sudt (dé y ring K,...,?\; 1a cac bién c¢b doc lap véi

nhau) thi
. o s 3510
P(A)=P(A,)P(A3)..P(A}) = (\3—6)

Vay theo cong thirc tinh xdc sudt cua bién cb dbi, thi
10

- 35

PA)=1-P(A)=1-| —

- rxci1-(2)

Thi du 2:;

MGt sot cam rét 16n duge phan loai theo cach sau: Chon ngau nhién 20 qua
cam lam mﬁu dai dién. Néu miu khong c6 qua cam hong nao thi sot cam dugc xép
loai 1; néu miu c6 1 hodc 2 qua cam hong thi sot cam duoc xep loai 2, con lai duge
xép loan 3. Gia sir ti 1€ cam hong la 3%. Hay tmh xac suit dé:

1/ Sot cam dugc xep loai 1.
2/ Sot cam dugc xep loai 2.
3/ Sot cam dugc xép loai 3.
Giai

Ti 1¢ cam hong la 3%, tirc 12 xac suat ly ra qua cam héng la 0,03; con xac
suét 1iy ra 1 qua cam t6t 1a 0,97.

1/ Gia thiét sot cam rét 16n c6 nghia la phep 14y c4c qua cam ra 14 céc bién cb
doc lap.

Goi A 12 bién ¢ “sot cam xép loai 1. Theo quy tic nhan, ta cé:

P(A) = (0,97)%.

2/ Goi B 1a bién cb & “sot cam xép loai 2”

Goi B, la bién co “trong 20 qua cam Iay ra mdt qua cam hong”

Goi B, 1a bién cb “trong 20 qua cam l4y ra hai qua cam hong”.

Khi d6 B = B, U B,, trong d6 B,, B, la hai bién cb xung khéc. Theo quy téc
cong xdc sudt ta co:

. PB)=PB)+PBy).(1)

Trong 20 qua cam lay ra c6 1 qua hong, tirc 1a ¢6 1 1an lay ra qua cam hong va
19 1an Iy ra qua cam tét; 20 qua cam hong c6 thé 1dy ra theo C,, cach. Vay theo
quy tic nhén ta co:

P(B,) = C(0,03)(0,97)" . @)
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Tuong tyr ta co:
P(B,)=C2(0,03)*(0,97)"°. 3)
Thay (2) (3) vao (1) ta co:
P(B)=Cb(0,03)(0,97)" +C3,(0,03)’ (0,97)"*
3/ Goi C la bién cb “sot cam xép loai 3”, thi C 1a bién cb dbi coa bién cb

A UBvay P(C) = 1- P(A U B) (4)
Do A, B 13 hai bién ¢ xung khic, nén theo quy téc cdng, ta co:
P(A UB)=P(A) + P(B). %)
Thay (5) vao (4),tacod:

P(C) = 1-P(A) - P(B) : :
=1-(0,57)" - C}(0,03)(0,97)"° + C%, (0,03)*(0,97)'®

Nhin xét:

Trong thi du trén ta da sir dung xen k& quy tic cong, quy tic nhan xac suit va
quy tic tinh xac suat ciia bién cb doi.

Thidu3:

Mot may bay c6 5 dong co, trong d6 3 dong co & canh phai va 2 dfng co &
canh trai. M3i dong co & canh phai ¢ xac sudt bi hong 1a 0,1. Con mbi dong co &
canh trai ¢ xac suat bj hong la 0,05, cac dong co hoat dong doc l1ap. Tim xac suat
dé may bay thuc hién chuyén bay an toan trong cac truong hop sau day:

1/ May bay chi bay dugc néu cé it nhit 3 dong co lam viéc.

2/ Méy bay chi bay dugc néu trén mdi canh ciia may bay co it nhit mot déng
co lam vige.

Giai

1/ Xét truomg hgp may bay thuc h1¢n chuyén bay an toan néu nhu cé it nhat
hai dong co lam vige.

Goi A la bién ¢b “may bay thuc hién chuyén bay an toan”, thi bién cb A la
may bay bay khong an toan. Theo quy tic bién cb dbi, ta c6:

P(A) = 1-P(A) )

May bay khong an toan néu:

- Hogc 1a ca 5 dong co bi hong. Theo quy thc nhan xAc suét dé diéu niy xay ra
véi x4c suat:

(0,1)%(0,05).

- Hodc la Chl c6 mot dong co o canh phal lam viéc, con lai mc)l dong co bj

hong. Theo quy tic cong va nhan xac suit dicu nay xay ra vai xac suit.

C3(0.05)(0.95)(0. 1)
Theo quy tic cong xéc sudt ta cé:
P(A)=(0,1)’ (0,05)° +C} (0,1)*(0,9)(0,05) +C}5(0,05)(0,95)(0,1)’
=0,00016. @)

Thay (2) véo (1) ta cé:
P(A) = 1-0,00016 = 0,99984.
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2/ Xét trudng hop may bay thuc hién chuyén bay an toan néu nhu & mbi canh
it nhét c6 1 dong co hoat dong. Goi B la bién cb *“may bay thuc hién chuyén bay an
toan”, thi

P(B)=1-P(B). 3)
May bay bay khong an toan néu:
- Hoic la ca ba dong co bén phai bi héng. Piéu nay xay ra cé xdc sudit 0,1

- Hoac 1a ca hai dong co bén trai bi hong Diéu nay xay ra vdi xac suit
(0,05)".
Theo quy tic cong ta co: P( ) (o, l) +(0, 05) =0,0035. (4)
Thay (4) vao 3)tacé P(B) = | - 0,0033 =0,9965.
Nhdn xét:
Qua thi du nay ta thay rd vai tro cia phuong phap tinh P(A) qua P( A) (str
dung xac suét cua bién cb don)
Thi du 4: ) ) o
M4t van dong vién b{m spng, ban ba vién dan. Xac suat dé trl'mg ca 1ba vién
vong 10 la 0,0008, xéac suat dé 1 vién tring vong 8 1a 0,15 va xac suat de | vién
trang vong dudi 8 12 0,4. Biét rang cac 1an bén 1a doc lap véi nhau. Tim xac suat dé
van djng vién dat it nhit 28 diém.
o Giai )
Goi A la bien c6 “1 vién trang vong 10” Khi dé tir gia thiét, ta co:
o 0,0008 = (P(A))’ = P(A)=0,2.(1)
Goi B labién co0 ™l vién trang vong 97
C la bién ¢ “1 vién trang vong 8” va D la bién ¢b “1 vién trung vong
dudi 8”. Theo gia thiét ta co: P(C)=10,15; P(D) = 0.,4. (2).
Rérang A,B,C,D 1a 4 bién cb d6i mot xung khic véi nhau, nén ta co:
1=P(AUBUCUD)=P(A)+P(B)+P(C)+P(D).(3)
T (1), (2), 3) suy ra P(B) =1 - (0,2+0,15+0,4) = 0,25. (4).
Gol X 14 bién cb “van dong vién dat it nhét 28 diém”.
Pé dat it nhat 28 diém thi: )
- Hodc 1a 2 vién trung vong 10; 1 vién trang vong 8. Theo quy tic cdng va
nhan xac suét, diéu nay xay ra vai xac sult c: (0,2)2 (0,1 5).
- Hodc 1a hai vién tring vong 9; 1 vién trang vong 10. Theo quy tic cong va
~ nhén xdc suat, diéu nay xay ra véi xac sudt C; (0, 25)’ (0,2).
- Hodc la hai vién trung vong 10, 1 vién trang vong 9. Ta c6 diéu nay xay ra
V@i xac suat

€3(0.2)°(0.25).
- Hogc ca ba vién tring vong 10 vdi xac suat theo gia thiét 0,008.
Theo quy tic cong xac sudt cta cac bién cb xung khic, ta c6:
P(X)= C, (0,2) (0,15)+C; (0,25) (0,2)+C; (0,2) (0,25)+0,008
=0,018 + 0,035'7, +0,03 + 0,008 = 0,0935. )
Véy van dong vién ban sing dat it nhat 28 diém véi xac suat la 0,0935.
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Nhdn xét:

Day 1a mot thi dy thudn tay sir dung quy tic cong va nhan xac suét.
Thi du 5:

Trong 1 16p hoc cé 6 bong dén, mdi bong c6 xéc sudt bi chay la % . L&p hoc da

anh sang néu c6 it nhit 4 bong dén sang. Tim xac suét dé 16p hoc c6 dii anh sang.
Gidi ’
. , < T A oz . ‘ \ T .
Goi A, B, C tuong ung la cac bien co “lI6p cé 6 bong dén sang”, “lop ¢6 S
bong dén sang” va “lop co 4 bong dén sang”.

M3i bong ¢6 xdc sudt sang la % . Theo quy tic cong va nhan xAc suat, ta co:
6 ‘ 5
3 s(3Yy(1
P(A)=| = | ;P(B)=C¢i = | | =
(%) (4) (®) 6(4J (4)
4, .\2
3 1
P(C)=Ci| 2| |- .
© 6(4) (4)

Goi X la bién ¢ “1op hoc du anh sang”. Ta cé: .
P(X)=P(A)+P(B)+P(C)=0,8305.

Thi du 6:

Mot bai thi tric nghiém gdm 12 ciu hoi, mdi ciu hoi co 5 phuong an tra 10,
nhung chi ¢6 1 phuong an ding. M&i cau tra 10i ding dugc 4 diém va mdi cau tra
16i sai bj trir di 1 diém. Mot hoc sinh kém 1am bai béng cach chon hu hoa mét cau
tra 10i. Tim x4c suat dé:

1/ Hoc sinh d6 duge 13 diém
2/ Hoc sinh d6 bj diém am.
1/Goi x 1a s6 cdu tra 10i dung, 12—x la s cau tra 10 sai.
Pé dugc 13 diém ta cin co:
4x — (12—x)=13
o x=5.
Bai toan trg thanh: Tim xé4c suat dé hoc sinh d6 c6 5 cdu tra 15i ding,

Xac sut dé c6 cau tra 107 ding la %(vé sai la f:_i). Theo quy tac cong va nhan
xéc sudt dé hoc sinh d6 duoc 13 diém la:
1 ray
P=Cj, (—) (—) ~0,0532.
5) s
2/ Anh ta bj diém am khi
4x-(12-x)<0 & x< % < x=0,1, 2 (do x nguyén).
Goi A 14 bién cb “tra 15i sai toan bd”, B 12 bién cb “tra 16i ding 1 cau”, C 1a

bién cb “tra 10i diing 2 cdu”. Lap luan nhu phan 1/ ta c6:
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4 12 I 4 11
P(A):(EJ zO,O687;P(B)=C}2(§J(§J ~0,2064;
1 2 4 10
p(c):cfz[-s-] (g) ~0,2835.

Goi X Ia bién c6 “bj diém am”, thi X = A v BuC trongdororang A, B, C

a cac bién cb d6i mot xung khic. Theo quy tic cdng xac suit, ta co:
P(X)=P(A)+ P(B)+ P(C)=0,5583. ,

Thidu 7:

Mot ngudi say rugu bude 8 budc. Mdi budc anh ta tién lén phia trudc Im
hodc Iui lai phia sau Im véi xac sudt nhu nhau. Tim xac suat dé

1/ Anh ta trd lai diém xuit phat.

2/ Anh ta cach diém xuat phat hon 4m.

1/ Anh ta quay lai diém xuét phat néu nhu trong § budc ¢6 4 bude tién, 4 budc
[i. Theo quy thc cong va nhan xac sudt, xac sudt xay ra trong truong hop ndy la:

4 4 8
reci(3](4) a2 -2
2 2 2 256

2/ Goix la sb buorc tién 1én va 8—x s& 1a sd bude . Khoang cach giita anh
say ruou va didm xudt phat la: ,
x—(8-x)=2x-8 -
Tir d6 theo gia thiét ta cé: _
X>6

Rx-8|>4 < [
x<2
< x=0;1;7;8 (do x nguyén)

Vi thé ap dung cic quy tic cong va nhdn xac suit, thi x4c suat trong trudng

hop nay la:
8 7 7 8
e Q] (3 (-
2 2)\2 2)\2 2 128
Nhdn xét:
Qua 7 thi dy trén cac ban da thay rd tinh hiéu qua cua phuong phép sir dung
“cac dinh 1i v& phép tinh xac suét” dé tim x4c suat ciia mot blen coO.
Thi du 8: (Thi du sir dung cong thirc “Cong suy rong”
P(A UB)=P(A)+P(B) -P(AB).
Chon ngau nhién mét vé xb sb c6 5 chir s6. Tim xédc suit dé sb cua vé dy
khong c6 chir sb 1 hodc khéng c6 chir s6 5.
Giai
Goi A 14 bién c6 “vé khong c6 chit s6 17. Ta ¢ ngay theo dinh nghia cua xac
suét va quy tic nhan xAc sut.
9y
P(A) (10] .

Goi B 1a bién cb “vé khong co chir sb 57, thi ta ciing co:
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Khi d6 bién cd tich AB 1a “vé khong c6 chir s6 1 va chit s6 5” ta dé dang tinh dugc:
S
8
P(AB)=| — | .
(AB) (1 0)

Déy y ring & diy A vaB khong phai 14 hai bién ¢
xung khic, nén theo quy tic “cong mé rong” ta co:

oV (8
P(A UB) = P(A)+P(B) -P(A N B)=2 (10) _(Ej .

Chay: Néu A, B la hai blen b tity y, ta co:
‘ P(A UB)=P(A)+ P(B) - P(A n B)
bicu nay c6 minh hoea hinh hoc nhu biéu dd Ven & bén

§3. DAI LUONG NGAU NHIEN ROI RAC

Gia stir X 1a bién ngﬁu nhién roi rac voi tap gia tri 1a x;, X, X3,...., X, trong do
pi 1a xac suat dé X nhin cac gia tri x;.
- Ki vong ctia X dugc ki hiéu 1a E(X) va xac dinh nhu sau:

E(X) = ipixi .
- Phuong sai cia X ky hiéu 1a V(X) G‘IL:rlc;c xac dinh bing cong thirc:
V(X)= i(xi CE(X))P,
- D§ léch chuan ciia X dugc ky higu 1a o(X) xéc dinh béi cong thirc:

a(X)=V(X)

pé giai cac bai toan trong muc nay, cé hai budc nhu sau:

Budc 1: Lap bang phan phdi xac sudt cia dai lwong ngiu nhién X.

Budc 2 : Tuy theo dau bai doi hoi ma ta tinh cac dai lugng E(X), V(X) hoic
o(X) theo yéu cau.

Xét cac thi du sau:

Thidul:

Gieo dbng thoi hai con xuic sac can dbi, cung chét. Goi X 1a tong ) cham

xuét hién trén hai mit ciia con xc séc. Lap bang tinh quy ludt phan b xéac sult ciia
X va tinh E(X)
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Giai
Pai lugng ngiu nhién X nhén gié tri trong tap {2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12}.
Tacan tinh P(X =i)=p;, i =2,12. .
Pay chinh 1a cac bai toan tim xac ,suét dva vao dinh nghia cia xac suat (xem
§1). Tir d6 ta c6 bang quy ludt phan bd xéac suat ctia dai lugng ngdu nhién X sau
day :

3 4 5 6 7 8 9 10 1112
2 3 4 5 6 5 4 3 2 1

36 36 36 36 36 36 36 36 36 36 36

(Ban doc ty tinh toan theo phép giai da trinh bay ki trong muc §1).
Vi thé

E(X)= ﬁ:pixi =7

Thi du 2
C6 hai van dong vién bin cung A va B tap ban. M3i ngudi bin hai lan. Xéc
suét bin trang hong tam (10 diém) cta A trong mdi 13n bén 12 0,4, con ciia B 13 0,5.
Goi X 14 s6 13n bin trang hong tam ciia A trir di sb Ian bén tring hong tam cua B.
s 1/ Tim phan bd xac suit ciia X, rdi tinh E(X).
2/ Tim phan bd xéc suat cua |X] rdi tinh E(|X]).
1/ RS rang X nhan cac gié tri trong tép {-2;-1,0; 1; 2}
P(X =-2) = p (A bén trugt 2 lan, B ban trung hong tam 2 lan).
= 0,6.0,6.0,5.0,5 =0,09
Tuong ty cac ban ¢6 thé tinh P(X = -1), P(X = 0), P(X = 1), P(X = 2) bing
phép sir dung phép tinh xac suit da trinh bay trong muc §2 va ta di dén bang phén
bd xac suit cia dai lugng ngéu nhién X nhu sau:

X | -2 -1 0 | 2
pi | 0,09 0,30 0,37 0,2 0,04
Tir d6 E(X) = -2(0,09) -0,30+0,2+2.0,04

=_0,2.

2/ Pai lugng ngiu nhién |X| nhan gia trj trong tap {0; 1; 2}

Theo phén 1/ ta cé:
P(X|=0)=P(X=0)=0,37
P(X|=1)=PX=-1)+P(X=1)=0,30+0,2=0,5
P(X|=2)= P(X =-2)+P(X= 2) 0,09 + 0,04 =0,13

Vi thé c6 bang phén b xac suét cho dai lu'omg ngiu nhién |X| sau day:

|x; |0 1 2
pi {037 05 0,13
TL‘r dé: E(IXp =0,5 +2.0,13 = 0,76.
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Thi du 3:

Trong mét chiéc hom cé 5 bong dén, trong d6 ¢6 2 bong tdt, 3 bong hong. Ta
chon ngiu nhién tirng béng dén dé thir (thir xong khéng tra lai) cho dén khi thu -
dugc 2 bong tt. Goi X 1a sb 1an thir cin thiét.

1/ Tim phan bd xac suit cua dai lugng ngau nhién X.
2/ Trung binh can may lan thir.
Giai

1/ R& rang dai luong ngau nhién X nhén gia tri trong tap {2; 3; 4}

Pé tim cac gia tri p;= p(X = i) (i = 2, 3, 4) ta phai giai cac bai toan tim xdc
suat sau: : ' '
+Timp,=P(X =2)

Muén thir hai lan chon duge hai bong tdt, thi lan dau phai chon duoc bong tét.

7 A A s - A \ \ 2 A , . y LR ’ ¢ .
Xéc suat de cé duge dicu nay la g; lan th(r hai con lai 1a 4 bong, trong d6 ¢ 1

. L. a4 Lo 22 g2 L . £o0s | Wk
bong tot, vay xac suat dé lan thir hai cling chon dugce bong tot 1a e Theo quy téic

nhan ta co:

21
54 10

p. =
+ Timp; =P(X=3):
Muédn vay phai xét hai kha nang:
- Hoic 1a 1an dau Iéy bong hong, hai lan tiép theo bong tét.
- Hoic 14 14n dau ldy bong t6t, lan 2 bong hong, 1an 3 bong tot.
Két hop ca viée sir dung dinh nghia dé tinh xac suat, ciing nhu cac quy tac
cdng va nhan xac suét ta co:

321 231 1
p=———t+t—.——=—.
543 543 5
Vipytpstp=l = ps=P(X=4)=1-p,
L 1.7
) ) 10 5 10
Vay ta co bang phan bd xac suat sau day:
| 2 3 4
2 )
10 5 10
Tirds: EX)=2. L+3. 1+4. T =3¢
o105 10 ) .
Trung binh can thir 3,6 lan (v& y nghia thuc té tic 1a giita 3 va 4 lan)
Nhdn xét:

1
A

1/ Nhu vay trong céc bai toan ve “dai luqng ngiu nhién I'O’l rac” thuc chét 1a ta
phai giai hang loat cac bai todn vé “tim xac suét ciia mot bién c&”.
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2/ Bé tinh p, trong thi du trén (p, trong céc thi du dai lugng ngiu nhién rdi rac
nhén n gid trj X, X3,...,Xs VO1 C4C Xac suat tuong ung py, p2,...pn), ta chi can tinh P2
ps roi dung cong thirc ps=1 — p,— ps.

n-1

(pn: 1- z Pi )

3/ Néu khong ding chu y trén ban cé thé tinh p, nhu sau:

ps= P(X = 4) mudn vay phai xét 5 kha ning.sau:

- Hai 1dn diu béng hong, hai lan sau bong tot.

- Hai 1an diu béng hong, lan thir ba bong tét, 1an thir tr béng hong.

- Lén diu bong tbt, 14n thir hai béng hong, 1an thir ba bong hong, 1in thir tur
bong tot.

- Lan déu bong hong, 1an hai bong tét, 1an ba bong hong, lan bén bong tot.

- Lan diu béng hong, lan thir hai bong tdt, lan thir ba bong hong, 1an thir tu

béng hong.
Khi d6 ta cé:
23231.3221.2321.3221.3221_7
Y5422 543’2 5432 5432 5432 19

Di nhién cach tinh nay r5 rang khéng can thiét !

4/ Cha y: ta chi cin thir t6i da dén 14n tha tu thi xac dinh ngay duoc tinh trang
ctia bong thir 5, vi thé néu 4 lan thir trude moi tim duge 1 bong tdt, thi bong con lai
chéc chin 1a bong t6t.

Di nhién néu yéu cAu khét khe, _bong goi 1a bong sang néu mit ta phai nhin
thdy né “sang that”, thi phai thir d¢én l4n thir nam!!!

BAI TAP TU GIAI

Bai 1:
Mot hop dung 12 vién bi, trong d6 c6 7 vién bi mau do, 5 vién bi mau xanh.
L4y ngu nhién m&i 1an 3 vién bi. Tim x4c suat trong hai trudng hop sau:
1/ Lay dugc 3 vién bi mau do.
2/ Lay dugc it nhét hai vién bi do.
Pdp s6: 1/ L Y
44 11
Bai 2:
Cho tam qua cin kg, 2kg,... 7kg, 8kg. Chon ngiu nhién ba qua can. Tim xac
sudt dé tbng cong 3 qua can khéng qua 9kg.

.oz 1
Dap so. .
Bai 3:
Chotaphop E= {0, 1, 2,..., 8, 9}. L4y ngau nhién ra hai phan tir ciia E. Tim
xac suit dé hai s 14y ra déu chén va tdng ciia chiing nhé hon 7.

4
Pdp sé: — .
P30 s
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Bai 4: .
Mot khach san c¢6 6 phong don. C6 10 khach dén thué phong, trong do6 c6 6
nam va 4 nir. Ngudi quan li khach san chon ngau nhién 6 ngudi. Tim xac suét dé:
1/ C6 4 khach nam va 2 khach nir.
2/ C6 it nhat hai khach ni.
Padp sé: 1/ 3 237
7 42
Bai 5:
Mot doan tau c6 3 toa 46 & san ga. C6 5 hanh khach Ién tau. Mbi hanh khach
doc lap vai nhau chon ngau nhién mot toa tau. Tim xac suit dé mon toa c0 it nhat 1
hanh khach 1én tau.

;50
Dap so: — .
P 81

Bai 6:
Mot ngudi bo ngau nhién bdn l4 thu vao bén chiéc phong bi thu da d& sin dia
chi. Tim xac suat dé it nhat c6 mét la thu bo dang dia chi.

BPdp s6: %
Hmmg ddn chung: Cac bai tir 1-6 ding dinh nghla ciia xac suét dé giai.
Bai 7.

Gieo dong thoi 3 con xiic sic. Ban 1a ngudi thing cudc véi xuét hién it nhét
“2 mdt c6 quan luc”. Tim x4c suat dé trong S van choi, ban thang it nhat 3 van.

Dadp s0: ——52232 .
Bai 8:

Mot may bay c6 ba bo phan A, B, C con tam quan trong khac nhau. Gia sir
cac b phén A, B, C tuong tmng 15%, 30%, 55% dién tich may bay.
May bay bi roi néu hodc c6 1 vién dan tring vao A, hodc hai vién tring B,
hogc ba vién trang C. Tim xac suét dé bay bj roi néu:
1/ May bay bi trung 2 vién dan.
2/ May bay bj triing 3 vién dan.
Pap so: 1/ 0,3675 2/0,72775.
Bai 9:
Hai ciu thu bong da st phat dén, mdi ngudi da 1 lan voi xac sudt 1am ban
twong (g 12 0,8 va 0,7. Tim xac sult dé it nhat | ciu tha lam ban.
Ddp s6: 0,94,
Bai 10:
Trong mét thanh pho ty 1¢ nguoi thich xem bong da 12 65%. Chon ngiu nhién
12 nguoi. Tim xac suat dé trong d6 co dang 5 ngudi thich xem bong d4.
Ddp s6: 0,0591.
Bai 11:
Chon nglu nhién 1 vé x4 sb ¢6 5 chir s6. Tim xéac sudt dé sb cia vé c6 chir sb
5 va c6 chir s6 chin.
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Hudng ddin chung: Trong cac bai 7-11 sir dung phuong phap ding cac dinh
nghia vé phép tinh xac sudt dé giai.
Bai 12:
Mot nhom cé 10 ngudi gom 6 nam va 4 nit. Chon ngiu nhlen 3 ngudi. Goi X
14 s6 nir trong nhém.
1/ Lap bang phan phdi cho dai lugng ngiu nhién la X.

2/ Tim E(X).
Ddp so
17 |X o I 3
| ‘1 1 3 1
6 2 10 30
2/ E(X)=1,2.
Bai 13:

Trong mot chiéc hom c6 10 tam the, trong d6 4 thé ghi s6 1; 3 thé ghi s6 2; 2
the ghi s6 3 va 1 thé ghi so 4.

Chon ngiu nhién 2 tam thé va goi X la tong cac sb thu dugce trén hai tim thé.

Tim phén b xac suit cia dai lugng ngau nhién X.

Dap s6:
X |2 3 4 5 6 7
pi ’ 6 12 1 10 4 2
45 45 45 45 45 45
Bai 14:

Mot 16 hang gdm 7 san pham trong d6 ¢6 3 phé pham Chon ngiu nhién ra 4
sén pham da ké ra. Goi X la s6 chinh pham trong 4 san phim lay ra. Tim phan b
x4c suat cua’ dai lugng ngau nhién X.

Dap so:
X |1 2 3 4
P ‘ 48121
35 35 35 35
Bii I5:

Mot ngudi c6 mét chum 7 chia khoa gidng hét nhau, trong d6 chi cé 2 chia la
m& dugce cura. Ngudi do thir ngiu nhién wrng chiéc (thir xong bo ra ngoai) cho dén
khi tim duqc chiéc md duoc cira. Goi X 1a s6 lan thir. Tim phén bd x4c sudt cua dal
lrgng ngiu nhién X.

Dadp $0:
X |1 2 3 4 5
P2 10 8 6 6
42 42 42 42 42
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