Chuyén dé: DI TRUYEN HOC VA XAC SUAT

“VAN DUNG KIEN THU'C TO HOP BE GIAI NHANH MOT SO DANG

BAI TAP XAC SUAT TRONG DI TRUYEN PHAN LI DOC LAP”
I. Y TUONG
X4c suét 1a bai toan ma tir rat sém di duge con nguoi quan tam .Trong hau hét moi linh vuc dic
bié:[ trong DTH, viéc xac dinh dugc kha nang xdy ra cua cac su kién nhét dinh 1a diéu rat can
thict.
Thuc té khi hoc vé DT, rat nhiéu cau hoi c6 thé dat ra: Xac suat sinh con trai hay con gai 1a bao
nhiéu? Kha ning dé sinh duoc nhimg ngudi con theo mong mudn vé giéi tinh hay khong mic
cac bénh, tat di truyén d& hay kho thyc hién? Mdi nguoi co thé mang bao nhi€u NST hay ti 1¢
mau cua 6ng (ba) ngi hodc ngogi ciia minh? .. .Van dé that gan giii ma lai khong hé dé, 1am
nhung thuong thiéu ty tin. Bai toan xac suit luon 1a nhirng bai toan tha vi, hay nhung kha trtru
tugng nén phan 16n 1a khé. Gido vién lai khong c6 nhiéu diéu kién dé giup HS 1am quen voi cac
dang bai tap nay chinh vi thé ma khi gap phai cac em thuong t6 ra ling tang, khong biét cach
xac dinh, lam nhung thiéu tur tin voi két qua tim dugc.
Nhén ra diém yéu ctia HS vé kha ning van dung kién thirc toan hoc dé giai cac dang bai tp xac
suét, bang kinh nghiém tich iy dugc qua nhleu nam glang day phan DTH & cap THPT, tdi ¢6 ¥
tudng viét chuyén dé Di truyén hoc & xéc suit voi ndi dung:

“ VAN DUNG KIEN THU'C TO HQP PE GIAI NHANH MOT SO DANG

BAI TAP XAC SUAT TRONG DI TRUYEN PHAN LI PQC LAP”

khong ngoai muyc dich chia sé voi dong nghiép nham gitp cac em c6 duge nhing ki ning can
thiét dé giai quyét cac dang bai tip xac suét trong DTH va céc linh vuc khéc.

II. NOI DUNG
A.CAC DANG BAI TAP

1/ Tinh xé4c suit duc va cai trong nhiéu 1an sinh(dé)
2/ Tinh x4c suét xuat hién cac alen trdi hodc 13n trong truong hop nhiéu cap gen di hop PLDL,
tu thuy.

3/ Xac dinh tong s6 KG, sé KGPH, KGDH trong truong hop nhiéu cip gen PLPL, mdi gen ¢
2 hodc nhiéu alen.
4/ Xac dinh sb truong hop thé 1éch boi khi xay ra dong thoi 2 hodc nhiéu dot bién 1éch boi.

5/ Tinh xac sut cac to hop gen khac nhau vé ngudn goc NST.

6/ Mot s6 bai tap mo rong

B. BAI TAP PIEN HINH, PHUONG PHAP GIAI VA CONG THUC TONG QUAT
Trong thyc té, nhiéu luc chung ta co thé gdp nhitng tinh huong rat khac nhau.Véan dé quan trong
1a tuy timg truong hop cu thé ma ching ta tim cach giai quyét hiéu qua nhat. Trudc mot bai toan
t6 hop - x4c suat cling vy, diéu can thiét dau tién la ching ta phai xac dinh bai toan thugc loai
nao? Pon gian hay phirc tap? C6 lién quan dén t6 hop hay khong? Khi nao ta nén van dung kién
thire t6 hop ...2

@ Céic sy kién xay ra c6 thé ddng hodc khong dong kha ning (khd ndng nhw nhau hodc khéng
nhuw nhau) va kha nang xay ra ciia mdi su kién co thé thay doi hodc khong thay doi, truong hop
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phure tap la khong ddng kha ning va co thé thay d6i qua céc 1an t6 hop. Trong phan nay toi chi

dé cap chu yéu dén nhiing trudng hop xac suat cac sy kién khong la thay d6i qua céac 1an to

hop. Tuy nhién tir cac dang co ban ,chiing ta c6 thé dit van dé va rén cho HS ki nang van dung

dé giai cac bai tap phuce tap hon.

@ Vi bai toan xéac suat don gian, thuong khong can van dung kién thirc t6 hop nén giai bang

phuong phap thong thuong, gon va dé hiéu nhét.

@ Néu van dé tuong ddi phirc tap khong thé dung phuong phap thong thuong dé giai hodc néu

dung s€ khong kha thi vi doi hoi phai mat qua nhiéu thoi gian, ltic do chung ta phai tim mot

huéng khac dé giai quyét van dé thi c6 thé kién thirc t6 hop lai 1a mot cong cu rat can thiét. Do

véy viéc nhan dang bai toan dé tim ra phuong phap giai quyét 1a vin dé hét strc quan trong ma

khi day cho HS, Thay (cd) phai hét strc luu ¥.Trong trudng hop nay ching ta can phai phan tich

tur cac truong hop don gian den phuc tap dé cac em khai quat mot cach ban chat vén dé.

@ Khong gian blen cb bao gdm nhiéu bién cb khac nhau, mdi bién cb 1a két qua cta su to hop

cac su kién (bzen co riéng).

Cong thire tinh sO t6 hop chi ap dung khi cac su kién ciia mot bién c¢b nao d6 c6 thé c6 sy thay

doi vé trat tu.

@ Néu céc bién c6 phan li doc 1ap v6i nhau thi xac suat chung bang tich cac xac suat riéng.

® Co's0 dau tién giﬁp cac em hiéu duoc ban chét cua su t6 hop & xac suét 14 hiéu va nh¢ cong

thirc tong quat , don gian nhat 1a ban dau ta nén xét truong hop c6 2 kha nang(bién co riéng) :

Tri s6 x4c suat qua n lan t6 hop ngau nhién gura 2 bién cb a va b 1a két qua khai trién :
(a+b)"=Cp'a" b’ +Cy! a™' b + Cp2a™2 b +... + Cy"1al b + C,"a’ b"

Néu xac suat cc bién cd riéng bang nhau va khong ddi qua cac 1an t6 hop, vi Ca* = Ca™® nén
dé thay rang tri sd x4c suat cac trudong hop xay ra luén ddi xing.(néu biéu thi thi do thi sé cé
dang parapon)

Néu c¢6 m bién cb riéng khac nhau, twong tu ta khai trién biéu thuc:
(artartasz+...+am)"

1/ Tinh x4c suat dwc va cai trong nhiéu lin sinh
* Pham vi ap dung:
Sau khi HS da c6 kién thtrc vé DT gi6i tinh (dwoc hoc & cdp THCS), hiéu rang vé mat 1y thuyét
thi XS sinh con trai = con gai = 1/2. Cac bai tap DT c4 thé hodc QT & chuong trinh 12 (CB &
NC) déu c6 thé cho cac em lam quen véi dang bai tap nay.
a. Tong qudt:
- Moi 1an sinh 12 mot sy kién hoan toan doc lap, va c¢6 2 kha nang co thé xay ra: hoac duc hodc
cai voi xac suit bang nhau va = 1/2.
- X4c suat xuat hién duc, cai trong n 1an sinh 1a két qua cta su t6 hop ngau nhién:
(3+9) (E+9)...(3+%) =(3+)"

n lan
— S6 kha nang xay ra trong n lan sinh = 2"
-Goisd d1aa,s6 21ab —b=n-a
-S6tohopciaa J vab @ 1a két qua cia Cy?

Luuy:vib=n—anén(C2 =C}l)

*TONG QUAT:
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- Xéc suét trong n 1an sinh c6 dugc a & va b Q 1a két qua cia Can? /2"
Luuy: (Cy*/2"=C,"/2")
b. Bai todn
Mot cip vo chong du kién sinh 3 ngudi con .
a) Néu ho mudn sinh 2 nguoi con trai va 1 nguoi con gai thi kha nang thyc hién mong muén d6
la bao nhiéu?
b) Tim x4c suét dé trong 3 1an sinh ho c6 dugc ca trai va gai.
Gidi
MBQi 14an sinh 1a mét sy kién hoan toan doc lap, va c¢6 2 kha nang co thé xdy ra: hoac duc hodc
cai voi xac suit bang nhau va = 1/2 do do:
a) Kha ning thuc hién mong muén
- S6 kha nang xay ra trong 3 1an sinh = 23
-S6tohopcua2 dval @ =Cz* hoic Ci' (3 trudng hop con gai: trude-gita-sau )
— Kha niing dé trong 3 1an sinh ho ¢é dwore 2 trai va 1 gai = C32 /23 =31/2!1112°=3/8
b) Xac sudt can tim
C6 2 cach tinh: - c6 thé tinh tong XS dé co (2trai + 1 gai) va (1 trai + 2 gai)
- ¢6 thé 1ay 1 trir 2 truong hop XS (3 trai) va (3 gai)
* Céch 1:
- XS sinh 1 trai+ 2gai = C;3'/23
- XS sinh 2 trai+ 1gai = C3%/23
XS can tim = C3'/23+ C32/23 = 2(C5'/2%) = 3/4
* Céach 2: ap dung tinh chat dbi 1ap cta 2 bién cd:p(A) = 1-p(A)
- XS sinh 3 trai = (1/2)?
- XS sinh 3 gai = (1/2)*
Vay XS can tim = 1-[(1/2)*+ (1/2)’] = 3/4

2/ Tinh x4c suit xuat hién cac alen trdi hoic lin trong truwong hop nhiéu ciip gen di hop
PLDL, tu thu.
* Pham vi ap dung:
Trong phep lai ma cac cap gen PLDL ta co thé st dung t6 hop dé xac dinh ti 16 (tan s0) kiéu gen
c6 chtra s6 lwong nhat dinh céc alen troi hodc lan, tuy nhién dé don gian va dé tong quat & day ta
chi xét truong hop ca bd va me déu c6 cung kiéu gen di hop.
Dang bai tdp nay Thay (c6) c6 thé ra cho HS sau khi duoc hoc vé quy luét di truyén PLDL cia
MenDen va quy luat tac dong cong gop cua cac gen.
a. Tong quat:
Trudng hop ca bd va me déu co n cip gen di hop PLPL (hoic co thé ¢6 n cip di hop, tu thu)
- Vin 12 86 cidp gen di hop — s alen trong mot KG = 2n
- S6 t6 hop gen = 2" x 2" = 4"
- Goi sb alen trdi ( hodc lan) la a
— Sd alen I3n (hoidc troi) =2n-—a
- Vi céc cdp gen PLPL t6 hop ngiu nhién nén ta c6:
(T+L)(T+L)(T+L) =(T+L)" (K7 hiéu: T: troi, L: lan)
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n lan

- S6 t6 hop gen c6 a alen trdi ( hodc 13n ) = Can®

*TONG QUAT:
Néu c6 n cip gen di hop, PLPL, t thu thi tan s6 xuat hién t6 hop gen c6 a alen tréi ( hoic lin )
=Cn®/ 4"

b. Bai toan:

Chiéu cao cdy do 3 cdp gen PLDL, tac dong cong gop quy dinh.Su c6 mat mdi alen troi trong t6
hop gen lam ting chiéu cao cdy 1én Scm. Cay thap nhat c6 chiéu cao = 150cm. Cho cdy c6 3 cip
gen di hop tu thu. Xac dinh:
bl) Xac suét co dugce to hop gen c6 1 alen trdi ; 4 alen troi.
b2) Kha ning c¢6 dugc mot cdy cé chiéu cao 165cm

Giai

al) Xac suat co :

- t0 hop gen ¢6 1 alen troi = C2.*/ 4" = Cs' / 4° = 6/64

- to hop gen c6 4 alen troi = C2.*/ 4" = C¢* / 4’ = 15/64

b2) Cay c6 chiéu cao 165cm hon cdy thap nhat = 165cm — 150cm = 15¢m

— ¢0 3 alen trdi ( 15:5 =3)

* Vay kha ning ¢é dwgc mét ciy cé chiéu cao 165cm = C¢® / 4° = 20/64

3/ Xac dinh tong s6 KG, s6 KGPH, KGDH trong truwong hop nhiéu cip gen PLPL, mbi
gen c6 2 hodc nhiéu alen

* Pham vi ap dung:

Sau khi hoc vé “Cau trac DT ctia quan thé ngiu phdi”, Thay(co) nén ching minh cong thirc vé
s0 Kkiéu gen trong quan thé ngaii ph6i.Néu co diéu kién c6 thé mé rong hon trong trudng hop so
alen & moi gen khong nhu nhau va luu y cho cac em cong thirc trong SGK chi ding d6i véi
truong hop cac gen nam trén NST thuong (tuong dong), néu gen trén NST gioi tinh(khong
tuong dong) thi cong thire s€ khac. (Sdch gido khoa 12 NC c6 dwa cong thirc téng qudt trong
truong hop dac biét la so alen o moi gen nhu nhau nhung khong chirng minh va ciing khong co
liew ¥ 1o gen dang xét nam trén NST thuong)

a. T6ng quat

al)Trwong hop gen nim trén NST thuong
Pé xac dinh tong s6 KG, s6 KGPH, KGDH trong truong hop nhiéu cip gen PLDL, moi gen co
2 hodc nhiéu alen, ban dau Thay (c6) nén huéng dan cac em lap bang liét ké mot sb truong hop
dé dé dang di dén tong quat.

* Vi moi gen:
Phan tich va chtirng minh s KGDH, s6 KGPH, s6 KG ctia mdi gen, chi ra mdi quan hé giira 3
yéu td d6 v6i nhau va voi sd alen cia mdi gen:

- S6 alen ctia mdi gen c6 thé 16n hon hodc bang 2 nhung trong KG ludn ¢6 mit chi 2 trong sb
cac alen do.

- Néu goi 6 alen ctia gen 1a r thi :

+ S6 kiéu gen dong hop (PH) ludn bang sé alen =r
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+ 86 kleu gen di hop (DH) = Cl=r(r-1)2

+Tong s6 KG=s6 PH+s6 DH=r +r(r—-1)/2=r(r+1)/2
* Vi nhiéu gen:

Do cac gen PLDL nén két qua chung = tich cac két qua riéng
Vivay GV nén cho HS 13p bang sau:

GEN | SO ALEN/GEN | SO KIEU GEN | SO KG PONG HOP SO KG DI HOP
I 2 3 2 1
11 3 6 3 3
111 4 10 4 6
n r r(r+1)2 r r(r—1)/2

( Lueu y: thay vi tinh r(r + 1)/2, ¢6 thé tinh nhanh 1 + 2+ 3 +... +r)
a2) Truwong hop gen niam trén NST gi6i tinh X(khong cé alen twong tng trén Y)
Véir 1a sb alen cua gen:
* Trén gio1 XX :
S6 KG =r(r + 1)/2 (Vi cdp NST twong dong nén giong nhu trén NST thuong)
* Trén gio1 XY :
S6 KG =r (vialen chi co trén X,khong co trén Y)
Vay tong s6 KG tbi da trong QT = r(r+1)2+r
* Luu y: :Néu triweong hop trén X va Y déu c6 alen twong teng(nam trén doan twong dong) thi
ciing giong nhw trén NST thuong

b. Bai toan:
Gen I va II 1an lugt ¢6 2, 3 alen. Cac gen PLDL. Xéc dinh trong quan thé:
b1) C6 bao nhiéu KG?
b2) C6 bao nhiéu KG ddng hop vé tat ca cac gen?
b3) C6 bao nhiéu KG di hop vé tit ca cac gen?
b4) C6 bao nhiéu KG di hop vé mét cip gen?
b5) C6 bao nhiéu KG it nhat c6 mot cip gen di hop?
b6) S KG tdi da c6 thé, biét gen I & trén NST thuong va gen II trén NST X & doan khong
tuong dong véi Y
Dua vao cong thire tong quat va do cac cip gen PLDL nén két qua chung bang tich cac két qua
riéng, ta co:
b1) S6 KG trong quan thé:
S6 KG = ri(ri+1)/2 . r2(r2+1)/2 =2(2+1)/2 . 33+1)2 =3.6 =18
b2) S6 KG ddng hop vé tat ca cac gen trong quan thé:
S6 KG dong hop= ri.r2=23=6
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b3) S6 KG di hop vé tit ca cac gen trong quan thé:
S6 KG di hop vé tat ca cac gen=ri(ri-1)/2 . r2(r>-1)2 =13 =3
b4) S6 KG di hop vé mot cip gen:
Ki hiéu : P: dong hop ; d: di hop
O gen I co: 2P+ 1d)
O gen II c6: (3D + 3d)
— Dbi voi ca 2 gen 1a két qua khai trién cta : 2D + 1d)(3D + 3d)
=2.3PP + 1.3dd+ 2.3Pd + 1.3Dd

- Vay s6 KG di hop vé mdt cip gen=23+13=9
b5) S6 KG di hop vé it nhat mot cip gen:
S6 KG di hop vé it nhat mot cip gen dong nghia véi viée tinh tat ca cac trudng hop trong KG ¢6
chtra cip di hop, tirc 1 bang s6 KG — s6 KG dong hop vé tat ca cac gen ( thay vi phdi tinh
1.3dd+ 2.3Dd + 1.3Dd )

-Viy s6 KG trong d6 it nhat c6 mét cip di hop = s6 KG — s6 KG dong hop =18 — 6 =12
b6) S6 KG t6i da trong QT:
S6 KG tbi da = [2(2+1)2] x [3(3+1)/2 +3]=3x9 =27

4/ Xac dinh s6 truong hop thé 1éch bdi khi xay ra dong thoi 2 hodc nhiéu dot bién 1éch boi
* Pham vi ap dung:
Khi hoc vé 1éch bdi ¢ nodi dung “Dot bién s luong NST”, Thﬁy (cO) co thé nang cao cho cac em
bang mot vai bai tap vé xac dinh sd trudng hop 1éch boi
a. Tong quat
Néu bai toan 1a xac dinh sb céac truong hop thé 1éch boi khi xay ra dé)ng thoi 2 hodc nhiéu dot
bién, tir cach phan tich va chtrng minh tuong tu & trén; GV nén goi ¥ cho HS dé di dén tong
quat sau:
Goi n la sb cap NST, ta co:
- Thé 1é&ch bi don:
Trudng hop nay don gian, 1éch bdi c6 thé xay ra & mdi cip NST nén HS d& dang xac dinh s
truong hop = Ca! = n
- Thé 1éch boi kép:
HS phai hiéu dugc thé 1éch boi kép tirc ddng thoi trong té bao co 2 thé 1éch boi nhu nhau.
Thue chat: s6 truong hop thé 1 kép = Cu? = n(n —1)/2
- Pong thoi nhiéu (a) thé 1éch bdi khac nhau:
Véi 1€ch boi thir 1 c6 (n) cach chon
Vi 1é€ch boi thir 2 c6 (n-1) cach chon
Vi 1éch boi thir 3 ¢6 (n-3) cach chon

Voi léch boi thir a c6 (n-a+1)cach chon
Do d6 so truong hop xay ra = (n)(n-1)(n-2)...(n-a+1) = n!/(n —-a)!= A,?
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DANG DPOT BIEN SO TRUONG HOP TUONG UNG VOI CAC CAP NST

Léch boi don Cu' =

Léch boi kép Ca2=n(n - 1)2

Cé a thé 1éch boi khac nhau An* =n!/(n -a)!

b. Bai toan:
B6 NST Iudng boi cua loai = 24. Xac dinh:
b1) C6 bao nhiéu truong hop thé 3 co thé xay ra?
b2) C6 bao nhiéu truong hop thé 1 kép co thé xay ra?
b3) C6 bao nhiéu truong hop dong thoi xay ra ca 3 dot bién; thé 0, thé 1 va thé 3?
Giai
b1) S6 truong hop thé 3 ¢o thé xay ra:
2n=24—n=12
S6 truong hop thé 3=C,'=n=12
b2) S truong hop thé 1 kép c6 thé xay ra:
S6 truwong hop thé 1 kép =Cn2= n(n - 1)/2 =12.11/2 = 66
b3) S truong hop dong thoi xay ra ca 3 dot bién: thé 0, thé 1 va thé 3:
S6 truwong hop dong thoi xay ra 3 thé 1éch bdi = A.* = n!/(n —a)! = 12!/(12 - 3)!
=12!/9!'=12.11.10 = 1320

5/ Tinh x4c suat cac td hop gen khic nhau vé nguon géc NST.
* Pham vi ap dung:
Sau khi HS c6 kién thire vé giam phan, cling c6 thé khi hoc vé dot bién sé luong NST, Thay
(cd) co thé giup HS kha gioi nang cao bang dang toan vé ngudn goc NST.
a. T6ng gua
Pé giai cac bai toan vé nguon gbc NST d6i véi loai sinh san htru tinh, GV can phai giai thich
cho HS hiéu dugc ban chat ciia cap NST twong dong: mt c6 ngudn gdc tir bd, mdt co ngudn
goc tr me.
O day ta chi xét truong hop binh thuong, khong xay ra TDC hay chuyén doan NST, khi giam
phan tao giao tu thi:
- Mdi NST trong cip twong dong phan 1i vé mot giao tir nén tao 2 loai giao tir c6 ngudn gde
khac nhau ( b6 hodc me ).
- Do céc cdp NST ¢6 sy PLPL, t6 hop tu do ,néu goi n 1a s6 cap NST cua té bao thi:
+ S6 giao tir khac nhau vé ngudn géc NST duogc tao nén = 2" .
— S6 t6 hop cac loai giao tir qua thy tinh = 2", 2" = 4"
- Vi mdi giao tir chi mang n NST tir n cip twong dong, c6 thé nhan mdi bén tir b hodc me it
nhat 1a 0 NST va nhi¢u nhét 1a n NST nén:
+ S6 giao tir mang a NST cta bd (hodc me) = Cy?
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— Xac suat dé mot giao tr mang a NST tir bé (hodc me) = Co? /2" .
- S6 t6 hop gen c6 a NST tir ong (ba) ndi (giao tir mang a NST ciia bé) va b NST tir ong (ba)
ngoai (giao tur mang b NST cua me) = Ca® . C’
— Xac sudt cia mot to hop gen c6 mang a NST tir 6ng (ba) ndi va b NST tir ong (ba) ngoai
=Cp.C2/20.2"=Cy* . Co? /4"
b._Bai toan
Bd NST ludng boi cia ngudi 2n = 46.
b1) C6 bao nhiéu truong hop giao tir c6 mang 5 NST tir bd?
b2) X4c suat mot giao tir mang 5 NST tir me 14 bao nhiéu?
b3) X4c suat mot ngudi mang 1 NST cua ong ndi va 21 NST tir ba ngoai 13 bao nhiéu?
Giai
b1) Sb truong hop giao tir cd mang 5 NST tir bé:
=Cn* =Co3°
b2) Xac suat mot giao tir mang 5 NST tir me:
=Cn?/2"=C3° /275,
b3) Xac suat dé mot ngudi mang 1 NST ciia 6ng ndi va 21 NST tir ba ngoai:
=Cn?.Ca? /4" = C3' . C3* /1 45 =11.(23)* / 43

6/ Mot so bai tip mé rong
Tu nhitng kién thirc t6 hop va xac suat co ban da phan tich ¢ trén, GV c6 thé cho cac em van
dung linh hoat dé giai nhitng bai tap c6 phan phirc tap, triru tugng hon. Sau day la mot vai vi du:

6.1) Bai tdp 1
C6 5 qua trimg sip no.
Nhitng kha ning ndo vé gi6i tinh c6 thé xay ra? Tinh xac suit mdi trudong hop?
Giai:
* Nhirng kha nang vé gioi tlnh 6 thé xay ra va xac sudt mbi truwong hop:
Goi a 12 x4c suit nd ra con trong, b 1a xac sudt nd' ra con mai : tacéa=b=1/2
51an no 1a két qua cta (a +b)° = Cs%a’ b? + Cs' a* b' +Cs2a® b2+ Cs’a2 b* + Cs* a' b* + Cs7a° b’
=a’ +5a'b' + IOa b+ 10a* b* +5a' b* + b’
Vay c6 6 kha nang xay ra véi xdc sudt nhw sau :
- 5 tréng =a’ =1/2° =1/32
-4 tréng+ 1mai =35a*b'  =5.1/25 =5/32
-3tréng +2mai =10a®b>  =10.1/2° =10/32
-2trong +3mai =10a’b>  =10.12° =10/32
-1tréng+4mai =35a'b*  =5.1/2° =5/32
- 5 méi =b’ =1/2° =1/32
6.2) Bai tap 2
Bénh mau khé dong ¢ nguoi do dot bién gen 13n nam trén NST gidi tinh X,alen trdi trong Gng
quy dinh nguoi binh thuong. Mot gia dinh c6 ngudi chong binh thudng con ngudi vo mang gen
di hop vé tinh trang trén. Ho c6 du dinh sinh 2 ngudi con.
a/ Nhitng kha ning nao ¢ thé xay ra? Tinh xac suit mdi trudng hop?
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b/ Xac suat dé c6 dugc it nhat 1 ngudi con khong bi bénh 1a bao nhiéu?
Giai
Ta cod SDL
P: XAY x XAX®
Fi: IXAY, 1X%Y , 1XAXA | IXAX?
Truong hop nay c6 lién quan dén gidi tinh, sy kién c6 nhiéu kha ning va xac suit cac kha ning
1a khong nhu nhau. Nhat thiét phai dat a, b, c... cho mdi kha ning.
Tir két qua lai ta c6 x4c suat sinh con nhu sau:
- Goi a 1a x4c sudt sinh con trai binh thuong : a = 1/4
- Goi b 12 x4c suét sinh con trai bi bénh : b=1/4
- Goi ¢ 1a x4c sudt sinh con gai binh thuong : c = 1/4 + 1/4=1/2
a/ Cac kha niing c6 thé xay ra va xic suat mdi truong hop:
Hai 1an sinh 1a két qua ctia (a + b + ¢)> = a2+ b2 + ¢ + 2ab + 2bc + 2ca.
Viy c6 6 khd ning xdy ra véi xdc suét nhw sau :

- 2 trai binh thuong =a? =(1/4) =1/16
- 2 trai bénh =b? =(1/4)° =1/16
- 2 gai binh thudng =c¢? =(112) = 1/4
- 1 trai binh thuong + 1 trai bénh =2ab =2.1/4.1/4 =1/8
- 1 trai bénh + 1 gai binh thuong =2bc=2.1/4.112 =1/4
- 1 gai binh thuong + 1 trai binh thuong =2bc=2.12.1/4 =1/4

b/ X4c suit dé c6 it nhat 1 nguoi con khong bi bénh :
Trong cac truong hop xét & cau a, duy nhat c6 mot trudng hop ca 2 ngudi con déu mic bénh
( 2 trai bénh) v6i xac suat = 1/16. Kha niang dé it nhat c6 dugc 1 ngudi con khong mic bénh
ddng nghia véi trir trudng hop ca 2 ngudi déu méic bénh.
Viy xdc sudt dé cé it nhdt 1 ngwoi con khéng bi bénh =1 —1/16 = 15/16.
6.3) Bai tdp 3
Bénh bach tang & nguoi do dot bién gen lan trén NST thuong,alen trdi tuong ing quy dinh
nguoi binh thuong. Mot cép vo chong déu mang gen gy bénh ¢ the di hop.
Vé mit ly thuyet hay tinh x4c suét cac kha nang c6 thé xay ra vé gidi tinh va tinh trang trén néu
ho ¢6 du kién sinh 2 nguoi con?
GIAI

Theo gt = con cua ho:  3/4: binh thuong

1/4 : bénh
Goi XS sinh con trai binh thuong 1a (A): A =3/4.1/2=3/8
Goi XS sinh con trai bénh 1a (a): a=1/4.12=1/8
Goi XS sinh con gai binh thuong 1a (B): B =3/4.1/2=3/8
Goi XS sinh con gai bénh 1a (b): b=1/4.12=1/8
XS sinh 2 14 két qua khai trién cta (A+a+B+b)? =
A2+ a2 +B2+ b2+ 2Aa+ 2AB + 2Ab + 2aB + 2ab + 2Bb ( 16 16 hop gom 10 logi )

Vay XS dé sinh:

1/ 2 trai binh thuong = A?=9/64
2/ 2 trai bénh =a’=1/64
3/ 2gai binh thudng =B? =9/64
4/ 2 gai bénh =b%=1/64
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5/ 1 trai bthuong + 1 trai bénh =2Aa =6/64

6/ 1 trai bthuong + 1 gai bthuong =2AB =18/64
7/ 1 trai bthuong + 1 gai bénh =2Ab =6/64

8/ 1 trai bénh + 1 gai bthuong =2aB =6/64
9/ 1 trai bénh + 1 gai bénh =2ab =2/64
10/ 1 gai bthuong + 1 gai bénh =2Bb =6/64

6.4) Bai tap 4

O dau Ha lan, tinh trang hat mau vang tr0i hoan toan so véi tinh trang hat mau xanh.Tinh trang
do mot gen quy dinh nam trén NST thuong. Cho 5 ciy tu thu va sau khi thu hoach 1iy ngau
nhién mdi cAy mot hat dem gieo dugc cac cay F, . Xac dinh:

a/ Xéac sudt dé ¢ F, ca 5 cy déu cho toan hat xanh?

b/ Xéc suit dé & F; c6 it nhit 1 ciy c6 thé cho duoc hat vang?

Giai

a/ Xac suit dé & Fica 5 cAy déu cho toan hat xanh:
Ta cod SDL

P: Aa x Aa

F,: 1AA ,2Aa, laa
KH : 3/4 vang : 1/4 xanh
Néu ldy ngau nhién mdi cay 1 hat thi xac sudt mdi hat lay ra: 3/4 1a hat vang , 1/4 14 hat xanh .
Day 1a trudng hop cac kha ning c6 xac suit khong nhu nhau.
- Goi a 1a xéc suét hat duoc 1§y la mau vang : a=3/4
- Goi b 12 x4c suét hat dugc léy la mau xanh : b=1/4
Xac suét 5 hat 1y ra 1a két qua cta (a+b)°* =a° +5a*b' +10a> b2 + 10a2 b’ + 5a' b* + b’
— C6 6 kha ning xay ra, trong d6 5 hat déu xanh = b° = (1/4)°.
Dé ca 5 ciy F, déu cho toan hat xanh tirc ca 5 hat ldy ra déu 1a hat xanh (aa)
Viy xdc suit dé é Fi cd 5 cdy déu cho toan hat xanh = (1/4)°
b/ Xac suat dé ¢ F co it nhat 1 cdy c6 thé cho dwoc hat vang:
F1 it nhit c6 1 cdy cho duoc hat vang dong nghia véi trir truong hop 5 hat 1y ra déu xanh (aa)
Viy xdc suit dé 6 F1cé it nhit 1 cdy cé thé cho dwoc hat vang =1 — (1/4)° .

6.5) Bai tip 5
Mot quan thé ngudi c6 kha nang cudn ludi. Kha ning nay do gen trdi trén NST thudng qui dinh.
Mot ngudi dan 6ng c6 kha nang cudn ludi 1dy nguoi phu nir khéng c6 kha ning nay.
Biét x4c suét gap nguoi cudn qlufGi 12 64%. X4c suét sinh dtra con trai bi cudn ludi 1a bao nhiéu?
GIAI
Ctrac DT tong quat ciia QT: p2AA + 2pgAa + q*aa
Theo gt: ¢> = 1- 64% =36% 2q=0,6 ;p=0,4
Vay Ctrac DT cua QT la: 0,16AA + 0,48Aa + 0,36aa
- Nguoi vo khong cudn ludi c6 Kg (aa) > tinsé a =1
- Nguoi chong bi cudn ludi co 1 trong 2 Kg: AA (0,16/0,64)
Aa (0,48/0,64)
> Tansb : A = (0,16 + 0,24)/0,64 = 0,4/0,64 = 0,625
a=0,24/0,64 = 0,375

10

[ Poan Pinh Doanh — ON 2515 ]




—> kha nang sinh con bi cudn ludi = 0,625 x 1 =0,625
Vay XS sinh con trai bi cudn luwéi = 0,625 x 1/2 =0,3125
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