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HUONG DAN SU DUNG SACH

M&i bai hoc trong sdch Chuyén dé hoc tap Toan 10 thudng c6 cac phan nhu sau:




Loi noi dau

Céac ban hoc sinh, quy thay, c6 gido than mén!

Sach Chuyén dé hoc tip Toan 10 thude bd sach Chan tréi sang tae duoc bién soan theo
Chuong trinh giao duc pho thong nam 2018 ctia Bd Giao duc va Dao tao.

Sach bao gom ba chuyén dé:

Chuyén d@é 1. Hé phwong trinh bic nhat ba an va ing dung.
Chuyén dé 2. Phwong phap quy nap toin hoc va nhi thitc Newton.
Chuyén dé 3. Ba dudng conic va irng dung.

Cac chuyén dé nay nham muc dich:

— Cung cap thém mot so kién thitc va ki niang toan hoc nham dap ung yéu cau phan hoa,
tao co ha1 cho hoc sinh van dung Toan hoc de gial quyét cac van dé lién mon va thure tién,
26p phan hinh thanh co s& khoa hoc cho gido duc STEM.

— Gitp hoc sinh hiéu vai trd va nhiing tng dung ctia Toan hoe trong thue tién; lam co s6
cho dinh hirong nghé nghiep sau Trung hoc phé thong; tao co hdi cho hoc sinh nhan biét
nang khiéu, sO thich cua muinh, tir do tao dam me khi hoc Toan.

MGi chuyéan dé déu co néu cac kién thite co ban s& hoc va cac yéu cau can dat ctia chuyén
dé. Cac bai hoc déu xay dung theo tinh than dinh hirdng phat trién ning lwc va thuong
duwoc thong nhat theo cac budc: khdi dong, kham pha, thue hanh, van dung.

Chiing t6i hi vong rang sach Chuyén de hoc tip Toan 10 sé& ho tro quy thay co trong qua
trinh day hoc, d-fing thoi giup cac ban hoc sinh himg thu hon khi hoc tap bo mon Toan.
Rat mong nhan duoc s gdép v cuia quy thay, ¢ gido va cac ban hoc sinh dé sach ngay cang
hoan thien hon.

CAC TAC GIA
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Chuyén dé 1

HE PHUONG TRINH BAC NHAT
BA AN VA UNG DUNG

0'16p dudi, chiing ta da dugc hoc céch gidi hé phuong trinh biac nhat hai 4n. Trong chuyén dé nay, chiing ta sé tim
hiéu vé hé phuong trinh bac nhat ba an va cach giai hé phuong trinh nay bang phuong phéap Gauss. Chiing ta ciing
sé hoc cach van dung hé phuong trinh bac nhat ba an dé giai quyét mot sé van dé trong thuc tién cudc séng.

— Nhan biét dugc hé phuong trinh bac nhat ba an, nghiém ctia hé phuong trinh béc
nhat ba an.

—~ Giai dugc hé phuong trinh bac nhat ba an bang phuong phap Gauss.
- Tim dugc nghiém cta hé phuong trinh bac nhat ba an bang may tinh cam tay.

~Van dung hé phuong trinh bac nhat ba an dé giadi quyét mét s6 van dé trong khoa hoc
va trong thuc tién cudc song.



Bai 1. Hé phuong trinh bac nhat ba an

Tir khod: Hé phuong trinh bac nhat ba an; Nghiém; Phuong phap Gauss.

@ Chiing ta d4 biet cach mo ta moi lién hé gifta hai an so0 x, y phai thoa mén dong thoi
hai didukiénax +by=c, (af +5] >0) vaayx+by=c, (a;+b; >0) bing cach
stt dung hé phwong trinh bac nhat hai an:

ax by——=c
a,x+b,y=c,.

Trong bai hoc nay, ta s& hoc cach giai quyét tinh huong can moé ta moi lién hé giita
ba an so x, v, = phai thoa mén dong thoi ba diéu kién:
axtbhytec-d.oax+bytez—dvaax+bytcz-—d.

1. Dinh nghia hé phuong trinh bac nhat ba an

Q Ba1dp 10A, 10B, 10C gom 128 hoc sinh cuing tham gia lao déng trong cay. Méi hoc
sinh lop 10A trong duoc 3 cay bach dan va 4 cay bang. Moi1 hoc sinh lop 10B trong
duoc 2 ciy bach dan va 5 cay bang. Méi hoc sinh 16p 10C trong duoc 6 ciy bach dan.
Ca 3 10p trong dwoc 476 cay bach dan va 375 cay bang. Goi x, y, = lan lwot 1a s6 hoc
sinh cua cac lop 10A, 10B, 10C.

a) Lap cac he thuc thé hién moi lién hé g1ita x, y va =.
b) Trong bang dit liéu sau, chon céac so lidu phiit hop vai s0 hoe sinh ctia méi 10p 10A,
10B, 10C va giai1 thich su Iira chon cua ban.

X y =
4] 43 44
40 43 45
42 43 43

O ﬁ . ta nhan dwoc ba hé thire thé hién mai lién hé giita x, v va z. Mai hé thire do duoc
goi 1a mot phuwong trinh bac nhat ba an (véi an la x, v, ). Ba phuong trinh do tao thanh
mot hé phuwong trinh bac nhat ba an.



Tong quat ta co:

® Plurong trinh bdc nhdt ba dn 1a hé thire cé dang:
ax + by + czc=d,

trong do x, y, - goi la ba dn va a, b, ¢, d la cac so thuc cho truoc goi la cac hé so,
thoa man a, b, ¢ khong dong thoi bang 0.

MGi bo ba s0 (x,. v,; =,) thoa man phwong trinh trén goi la mot nghiém cua phwong
trinh bac nhat ba an.

® H¢ ba phwong trinh bic nhit ba dn 1a hé c6 dang:

(ax+by+tes=d

A,

ax by cs—d

ax+by+c,z=d,

trong do x, v, = la ba an. a,b,c,dlacac s0 thure cho trude g01 la cac hé so. O day cac
hésoa,b,c (i=1,2,3)khong dong thoi bang 0.

Moi bd ba so (x,; v,; z,) thoa mén dong théi ca ba phuong trinh ctia hé goi 1a mot
nghiém cua he phuong trinh.

Giai hé ba phuong trinh bac nhat ba an la tim tat ca cac nghiém ctia no.

Chui y: Hé ba phuong trinh bac nhat ba an con duoc goi tat 1a hé phirong trinh bdc nhit
ba an.
Viduit

Hé phurong trinh nao dudi day 1a hé phurong trinh bac nhat ba an? Mbi bo ba so (1; 2; 2),
(—1; 2; 3) ¢ 1a nghiém ctia hé phwong trinh bac nhat ba an doé khong?

(2x—3y+4z=4 3x-2y*+4:=6
(1){—x+2y+-=8 [ 2) =Yyl
3x+4y-==12; fE3y—r=<l.
Giai

Hé phurong trinh (1) 1a hé phwong trinh bac nhat ba an.
Hé, phwong trinh (2) khong phai 1a hé phuong trinh bac nhat ba an, vi phuong tiinh thi
nhat cua he co chra y*
« Thay x=1, y=2, =2 vao Vvé trai ctia ttmg phuong trinh & hé (1) va so sanh voi vé phai,
ta duoc:

Phuong trinh th nhat: 2 — 6 + 8 = 4 (thoa mén);

Phwong trinh thir hai: —1 + 4+ 2 =5 # 8 (khong thoa man).
Vay (1; 2; 2) khong la nghiem cua he phwong trinh (1).

» Thay x = —1, y= 2, == 3 vao vé trai clia ting phuong trinh & hé (1) va so sanh véi
Ve phai, ta duoc:

Phuong trinh thw nhat: =2 — 6 + 12 = 4 (thoa man);



Phwrong trinh thiy haai:
Phnrong trinh thnr ba:

1+ 4+ 3 =28 (thoa man);
—3 + 8 — 3 =2 (thoa man).

Vay (-1; 2; 3) la nghiem cua he phiwrong trinh (1).

(gD pis=5
Axz=dypy-2s=-1
3

(1) -

XAy ds

A

(2)

L

Hé phuong trinh nao dudi day 1a hé phuong trinh bac nhat ba an? Mi bd ba so (1; 5; 2),
i (1; 1; 1) va (~1; 2; 3) c6 la nghiém ctia hé phwong trinh bac nhat ba an dé khong?

-

x+2z=5
ax— g hgr—]
3x— 2y=~1.

2. Giai hé phuong trinh bac nhat ba an bang phuong phap Gauss
O cac 1op dudi, chiing ta di biét cach giai hé hai phwong trinh bac nhat hai an. Poi vai
hé phuong trinh bac nhat ba an, ching ta co thé tim dwoc cach giai nhu thé nao?

Cho cac hé phwong trinh:
ok R S|
(1) s Jyeg=2
2o="3

(2) 1

-

B _— Y Z = |
=]

2y =4

W

a) He phuong trinh (1) co g1 dac biet? Giai he phwong trinh nay.
b) Bién d6i hé phuong trinh (2) vé dang nhu hé phuong trinh (1). Giai hé

phuong trinh (2).

Hé phuong trinh c6 dang nhwr hé phwong trinh (1) dwoc goi 1a /hé phwrong trinh béc nhit

ba dn dang tam gidc.

Moi hé ba phuong trinh bac nhat ba an déu bién doi duwoe ve hé phwrong trinh bac nhat ba

Bién doi hé phwong trinh sau vé hé phuong trinh bac nhat ba an dang tam giac roi giai hé

an dang tam giac.
Vidu2
vira tim duoc.
B ¥ E=3
T X—y+ ==2
yi2o=]1.
Gidi

(1)
(2)
3)

Nhan hai vé ctia phuong trinh (2) véi —3, cong vé voi vé cia phwong trinh nhan dwoc voi
phuong trinh (1), g1t nguyen cac phwong trinh (1) va (3), ta dugc he:

A,

3x— v+

=3
2y—2z==3
y+ 25

(D
(2.1)
3)



Nhan hai vé ctia phuong trinh (3) véi —2, ¢dng vé voi vé clia phuong trinh nhan dwoc
vo1 phuong trinh (2.1), gitt nguyen cac phuwong trinh (1) va (2.1), ta dugc he:

(Bx—y+ =3 (1)
. 2y-2z=-3 (2:1)
— 6z =-5. (3.1
: ; ; 5
Tu phuong trinh (3.1), taco == 3
= ﬂ 2
Thay 5= v vao phuong trinh (2.1), ta dugec vy = ~
¢ I 3 . \ ]
Thay y = =5 va - = p vao phwong trinh (1), ta duoc x = 5"
A1 ﬁ : n 8o b ok D)
Vay he phuong trinh da cho co nghiem duy nhat la E;_ Eg .

Pé giai hé phwong trinh bac nhat ba an, ta co the st
dung cac phép bién doi tuong duong dé dwa no vé hé
phurong trinh bac nhat ba an dang tam giac, tir d6 tim
nghiem cua he.

Cach gia1 nhu tren goi la gidi hé phwong trinh bac nhit S

ba dn bang phwong phdp Gauss. Nha todn hoc ngudi Buc
A i 4 Carl Friedrich Gauss (1777 — 1855)

Vidu3
Giai hé phuong trinh sau bang phuong phap Gauss:

(x-2y+32=9 (1)

12x+3y-z=4 (2)

(xkdy—idz= 2, (3)
Giai

Nhén hai vé ctia phwrong trinh (3) vdi —2, cong vé véi vé ciia phuong trinh nhan duoc véi
phuong trinh (2), g1t nguyen cac phuong trinh (1) va (2), ta dugce he:

(x—2y+3z= (1)
12x+3y-z-=4 (2)
=y le=U, (3.1)
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Nhén hai vé ctia phuong trinh (1) véi —2, cong vé véi vé cia phuong trinh nhan dwoc véi
phuwong trinh (2), giit nguyen cac phuong trinh (1) va (3.1), ta duoc he:

(x—2y+3z=9 (1)
$Ty—Tz=-14 (2.1)
~Ty+7==0. (3.1)

Cong ve voi vé ciia phuong trinh (2.1) véi phuong trinh (3.1), gift nguyén cac phuong
trinh (1) va (2.1), ta duoc he:

(x-2y+32=9 (1)
{ Ty—Tr==14 (2.1)
0y+0z=-14, (3.2)

Phuong trinh (3.2) vo nghiem. Do do, he phwong trinh da cho vo nghiem.

Vidu4
Giai hé phwong trinh sau bang phuong phap Gauss:

2x+2y—z=-1 (1)

x+4y+s=-8 (2)

i e e (3)
Giai

Nhan hai vé ciia phuong trinh (3) voi —1, cong vé voi vé cta phwong trinh nhan dwoc voi
phuong trinh (2), giit nguyen cac phuong trinh (1) va (2), ta dugc he:

2x+2y—z=-1 (1)
1X+H4y+3=£,8 (2)
6y+3:=-15. (3.1)

Nhén hai vé ctia phwrong trinh (2) véi 2, trit vé cho vé ctia phwong trinh nhan dwoc cho
phuong trinh (1), g1t nguyen cac phuong trinh (1) va (3.1), ta dugc he:

(2% 29-5=-1 (1)
$6y+3z=-15 (2.1)
6y+3z=-15. (3.1)

Hai phwong trinh (2.1) va (3.1) giong nhau, nén c6 thé viét hé phwong trinh thanh:

{?x+2y:—1 (1)

6y+3z=-15. (2.1)

Tu phuong trinh (2.1), ta co - =—-2y — 5, thay vao phuwong trinh (1) ta duge x =—-2y — 3.
Vay hé phuong trinh ¢6 v6 s6 nghiém dang (—2y — 3, vy, -2y —5)vdiy € R.



Nhdn xét: Mot hé phuwong trinh bac nhat ba an cé thé c¢é nghiém duy nhat, vo nghiém
hoic vo s0 nghiem.

% (1a1 cac he phuong trinh sau bﬁng phuong phap Gauss:

[x~2y&] [3x— ypa-Dne (X Yolm2
a) $Xx+2y-5=-2 b) s &+ 2p—-==1 g) A X=Ady+22=-]
| x—-3y+z=3; | Ex—-3pt3nE 2 |4x—y+3z=1.

@ Tim phwong trinh ctia parabol (P): y = ax* + bx + ¢ (a # 0), biét (P) di qua ba diém
%1 40 1), B(1: —2) va C(2; -1).

3. SCdung may tinh cam tay tim nghiém cua hé phuong trinh bac nhat
ba an
Ngay nay, cing voi su phat trién ctia khoa hoc ki thuat, nguoi ta dd san xuat ra nhiing
chiéc may tinh cam tay nhé gon, d& dang st dung dé hd tro viéc tinh toan.
(6 nhieu loai may tinh cam tay co thé gitp tim nghiém ctia hé phwong trinh bac nhat ba an
mot cach d& dang. Chéng han, ta ¢ thé thuc hién trén moét loai may tinh cam tay nhu sau:

Vidu5s

Xet he phuong trinh:
(x 3y o=
{x+2y—3z=4
| 3x Ty S =

Sau khi mé& may, an phim (MENU) d€ man hinh - 2
[ g ik g [22] g

hien len bang lwa chon. —
Vg ldnd R4
l1:Calculate

An lién tiép cac phim (9] [1] [3] @& man -ﬂz{mﬁ» Oy + 0z
bivih, Bt o hin. { e B X
Tiép theo, lan lwot nhip cac hé so clia ting 0
phuong trinh bang cach an lien tiep cac phim

nh sau:

Nhap hé s0 ctia phwrong trinh thit nhat: . o - :

— = — = = + EE-" - EE_ 4
1HEYEERIEBIE=E R |- - —
Nhép hé s6 ctia phwong trinh thit hai: >

1] (=) (2] (=] () (3] (=] (4] (=]

Nhép hé s6 ctia phirong trinh thi ba:

BEEUEOAME2

11



Tiép theo, an lién tuc 3 lan phim

d xem két qua.

vir [

¥

b

=T

Vay nghiem cua he phuong trinh la {

Y=

Vv [ Yi

= =
5 5]

8 Y

vE+ [0

Cha y: Poi véi cac hé phuong trinh bac nhat ba an vo nghiem hoac vo 50 nghiem,
sau khi thare hien twong tw nhw Vi du 5, ta nhan duoc két qua hien thi trén man hinh may

tinh cam tay nhu sau:

Vi~

NO

solution

He phuong trinh vo nghiem

@3 Stt dung may tinh cam tay, tim ng!

fet o o, o
a) < x+3y+2-=2
| 3x+3y—3z= 8§

b) 5

.

Vi [

Infinite Solution

Heé phwrong trinh ¢6 v6 s6 nghiém

em cua cac he phuong trinh sau:

2x-u3y o)
Xt Jy A=
2,

Sy =—y=—p

L

C) <

(% pg= ]
2x—y+z=-1

—4x+3y+z=3.

@ Ba ban Nhan, Nghia va Phuc di vao cang tin cua trieong. Nhan mua mot I tra sira, mot
2 i nudc trai cay, hai cal1 banh ngot va tra 90 000 dong. Nghia mua mot 1 tra sita, ba ca1
banh ngot va tra 50 000 dong. Phitc mua mét 1i tra sita, hai li nude trai cay, ba cai banh
ngot va tra 140 000 dong. Gai x, y, = lan luot 1a gia tien cia mot I tra sira, mot i mrdc
tra1 cay va mot ca1 banh ngot tai cang tin do.

~ r -~ r - ", A . -~ s r
a) Lap cac he thuc the hien moi lien he gitra x, y va z.

b) Tim gia tien cua mot 11 tra sita, mot 11 nwwoc trai cay va mot cai banh ngot tai

cang tin do.

BAI TAP

1. Trong cac hé phuong trinh sau, hé nao la hé phuong trinh bac nhat ba an? Méi bo ba s6
(-1;2: 1), (-1,5; 0,25, —1,25) c6 1a nghiém ctia hé phwong trinh bac nhat ba an d6 khong?

[3x— 2y =6
a) —2x+y+3z=7
Ax—y+T7==1

12

[5x~23i3==4
by < 32
| x—3y+2z=-1;

i —1
2x—4y—3z=—
> 4
5
C) 43x+8y—4z-=—
2
]
2x+3y—25=—
{ 4




2. Giai cac hé phuong trinh sau bang phuong phap Gauss:

r2.1‘-|—3y :4 FI‘I‘F"‘::E H_I—}’—FS_,:—Z
a)<x— 3y =2 b) x+3y+2z= C) <28+ p+40=2
2x+y-2=3; Sx—yro=4 x+2y-z=4.

3. Stt dung may tinh cam tay, tim nghiém ctia cac hé phwong trinh sau:

(%522 (D=3 [xE2p—ge]
a)s3x+v—4-=3 b) sx+2y-z=1 C)s2x+y—2z=2
B is ekt | 3x+ Yy -2z =2 Ax—Ty—4z=

4. Tim phwong trinh ctia parabol (P): v = ax?+ bx + ¢ (a # 0), biét:

S.

1.

O

a) Parabol (P) cé truc doi ximg x =1 va di qua hai diém A4(1; —4), B(2; -3);

1 3 | .R
b) Parabol (P) co dinh / {5,5] va d1 qua diem M(-1; 3).
Mot dai 1i ban ba loai gas 4, B, C voi gia ban méi binh gas lan lwot 1a 520 000 dong,
480 000 dong, 420 000 dong. Sau mot thang, dai li dd ban dwoc 1299 binh gas cac loai
v4i tong doanh thu dat 633 960 000 dong. Biét rang trong thang do, dai li ban duoc s0
binh gas loai B bang mot mia tong s6 binh gas loai 4 va C. Tinh s0 binh gas moi loai ma
da1 11 ban duoc trong thang do.

Bai 2. UNG DUNG HE PHUONG TRINH
BAC NHAT BA AN

_ O cap Trung hoc co s6, chiing ta d3 quen voi giai bai toan bang cach 1ap phuong

trinh (bac nhat, bac hai) hoac hé phirong trinh (bac nhat hai an).

Trong bai nay, ta s& lam quen voi cach giai mot so bai toan thue té trong nhiéu linh
virc khac nhau bang cach lap he phuong trinh bac nhat ba an.

Giai bai toan bang cach lap hé phuong trinh

Trude khi xét mot so ing dung trong cac mon khoa hoc tr nhién va trong kinh té & hai
muc tiep theo, trong muc nay chung ta lam quen voi1 cac buoc giai bai toan bang cach lap
hé phwrong trinh bac nhat ba an.

Pé giai bai toan bang cach 1ap hé phwong trinh bac nhat ba an, ta thuc hién cac budc sau:

Buwroce 1: Lap he phuong trinh
Chon an la nhitng dai luong chwra biét.
Dua trén v nghia ctia cac dai lrong chwra biét, dat diéu kién cho an.
Dua vao dit kién ctia bai toan, 1lap hé phwong trinh véi cac an.
Buwoc 2: Giai he phwong trinh.
Burée 3: Kiém tra diéu kién ciia nghiém va keét luin.
13
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Vidu1
Gia vé vao xem mot budi biéu dién xiéc gém ba loai: 40 000 df’ing danh cho tre em
(dwdi 6 tuodi), 60 000 dong danh cho hoc sinh va 80 000 dong danh cho nguoi 16n. Tai
buodi biéu dién, 900 vé dd duwoc ban ra va tong so tien thu dwoc la 50 600 000 dong.
Nguwo1 ta da ban duoc bao nhieu ve tre em, bao nhieu ve hoc sinh va bao nhieu ve
nguoi 1on cho budi bidu dién d6? Biét rang s0 vé nguoi 1on bang mot nita sO vé tré
em va hoc sinh cong lai.
Gidi

Goi x, v, = lan luot 14 $0 vé tré em, vé hoc sinh va vé nguoi 16n da duwoc banra (x, v, = € N).
C0 900 ve da duoc banra, ta co

x+y+z=900.
Tong 0 tien thu duoc trong budi biéu dién nay 1a 50 600 000 dong, ta ¢

40000x + 60 000y + 80000z = 50600000
hay 2x + 3y + 4-=2530.

SO ve ngwo1l lon bang mot nira so ve tre em va hoc sinh cong lai, ta co

X+ ¥

hay x + y—2z=0.

—
i

T do, ta co he plrong trinh

(% -y — 000
2x+3y+ 4==2530
X ty=2z=

A,

Stt dung may tinh cam tay giai hé phuong trinh, ta dwoc: x = 470, y = 130, = = 300.

Vay co 470 ve tre em, 130 ve hoc simh va 300 ve nguol lon da dugce ban ra.

@;i Ba van dong vién Hung, Diing va Manh tham gia thi dau noi dung ba mén phéi hop:

chay, boi va dap xe, trong d6 toc d6 trung binh ctia ho trén méi ching dua dwoc cho
0 bang duoi day.

Téc dé trung binh (km/h)
Van dong vién
Chay Boi Dap xe
Hung 125 306 48
Diing 2 . 45
Manh 2.5 4 45

Biét tong thoi gian thi dau ba mon phoi hop ctia Hung 1a 1 gio 1 phat 30 gidy, ciia
Diing la 1 gio 3 phat 40 giay va cua Manh la 1 g1o 1 phat 55 giay. Tinh cu l1 cua
moi chang dua.



2. Ung dung trong giai bai toan Vat li, Hoa hoc, Sinh hoc

Vidu2
Ba té bao 4, B, C sau mot so lan nguyén phan tao ra 88 té bao con. Biét s0 té bao B tao ra
gap do1 so te bao 4 tao ra. SO lan nguyen phan cua te bao B it hon so lan nguyen phan cua
té bao C la hai lan. Tinh s0 lan nguyén phan ctia méi té bao, biét rang mot té bao sau mot
lan nguyén phan sé& tao ra hai té bao mai giong té bao ban dau.

Gidi
Goi x, v, = lan lwot 14 s0 1an nguyén phan cta méi té bao 4, B, C (x, v, = € N).
Tong cac té bao con la 88, ta cd 2*+ 2V + 2 =88.
SO té bao Btaora gﬁp d6i s0 té bao 4 tao ra,taco2¥=2. 2%
So lan nguyén phan cia té bao B it hon s6 lan nguyén phan cta té bao C 1a hai lan, ta co
y+2=z.

T do, ta co he phwong trinh

e

2% +2'+2° =88 2°+2” +2%=88 2"+ 2%+ 27 =88

SOV i) O hay 12:2 2" =0 ‘hay 12.2° -2 =0
v+l ANz :

y+2=2z A\l 4.2% 27 =0.

(a+b+c=88
bat a =2, b=2", ¢ = 2*. Ta co he phuwong trinh < 2a—b=0
4b—-c=0.

St dung may tinh cam tay giai hé phwong trinh, ta duoc a=8,5 =16, ¢ = 64.

Dodox=3,y=4,z

Vay s0 lan nguyén phan ctia mai té bao 4, B, C lanluotla 3, 4, 6.

Vidu3

Pbe nghién curu tac dung cua ba loal vitamin két hop vo1 nhau, mot nha sinh vat hoc muon
moi con thé trong phong thi nghiém co ché d6 4n uong hing ngay chita chinh xac 15 mg
thiamine (B1), 40 mg niboflavin (B2) va 10 mg macin (B3). Co ba loai thirc an vo1 ham
luwong vitamin duwoc cho bol bang dwaor day:

Ham Iugng vitamin (miligam) trong 100 g thiic dn
Loai vitamin
Loai I Loai IT Loai IIT
Thiamine (B1) 3 2 2
Riboflavin (B2) i 5 7
Niacin (B3) 2 2 ]

Moai con tho can phai duoc cung cap bao nhiéu gam thitc an moi loai trong mot ngay?
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Gidi
Goi x, v, = lan lwot la s6 gam thitc 4n loai Z, IZ III ma moi con tho an trong mot ngay
(x>0,y>0,z>0).

MGbi con tho ¢ mot ché d6 dn uong hang ngay chira chinh xac 15 mg B1, ta cd
0,03x+ 0,02y + 0,02z =15.

MOoi con thé cé mot ché do dn uong hang ngay chira chinh xac 40 mg B2, ta ¢é
0,07x + 0,05y + 0,07z = 40.

MGbi con thd cé mot ché d6 dn uong hiang ngay chira chinh xac 10 mg B3, ta cd
0,02x + 0,02y +0,01z=10.

Tu do, ta co he phuwong trinh

(0,03x+0,02y+0,02-=15

0,07x+0,05y+0,072=40
10,02x+0,02y+0,01==10.

A,

Stt dung may tinh cam tay giai hé phuong trinh, ta duoe: x = 300, y =100, = = 200.

Vay mot ngay moi con thoé can duoce cung cap 300 g thire an loai 7, 100 g thitc an loai /7
va 200 g thire an loa1 771

Vidu4

Cho so @6 mach dién nhw Hinh 1. Cac dién tré ¢o so do lan Iuwot 1a R=6Q R =4Qva
R, =3 Q. Tinh cac cwong do dong dien /., /, va I..

IR
AN Y] /
. I
R, L[]
IS R3|
| ¢
T
6V
Hinh 1
Gidai

Tong cuong do dong dién vao va ra tai diém B bang nhau nén ta co L=L+L
Hiéu dién thé giira hai diem B va C duoc tinh béi:
U,-= LR, = AL hoge U= LR, = 31, nén-ta.co.4L = 31,
Hiéu dién thé giita hai diém 4 va C duoc tinh béi:
Uje=1R, + [R;=61I+ 3] hayU,.=6,néntaco 6/ +3[ =6hay2/,+ ;=2.
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T do, ta co he phwong trinh

([ -1,-1,=0
AI,-31,=0
2L +1,=2,

A,

\ . 7 ] 4
St dung may tinh cam tay giai hé phwrong trinh, ta duoc 7, = grﬁx? 4= gf—‘&, L= EA'

Vidu5
Can bang phirong trinh phan tmg hoa hoc khi d6t chay nhom trong oxygen:

Al+0,—L—>AlLO,

Gidi
Gia st x, v, = la ba s0 nguyén duong thoa mén can bang phwong trinh phan ttng hoa hoc:
xAl+yO, —L—zAl1 O..
SO nguyén it nhom & hai vé bang nhau, ta ¢ x = 2-.
SO nguyén tit oxygen & hai vé bang nhau, ta cé 2y = 3-.
X
2y = 55
Vi y 1a $0 nguyén duwong nén ta chon = = 2x, vdi » 1a s6 nguyén dwong.

Tu do, ta co he phwrong trinh {

Hé phuong trinh ¢d vo s6 nghiém dang (4n; 31; 2n). trong d6 » 1a s6 nguyén duong.
Pé phuong trinh cd hé so don gian, tachonn=1, tacox=4, y=3va-z=2.
Vay phuong trinh can bang phan img hoa hoc 1a 4A1 + 30, —L—2A10..

Mot nha hoa hoc co ba dung dich cung mot loal acid nhung vor nﬁng do khac nhaula

w2 10%, 20% va 40%. Trong mot thi nghiem, de taora 100 m/ dung dich nﬁng do 18%,
nha hoa hoc d4 st dung lwong dung dich nong dé 10% gap bon lan lwong dung dich
nong do 40%. Tinh s6 mililit dung dich méi loai ma nha hoa hoc d6 d3 st dung trong
thi nghiém nay:.

Baloai té bao A4, B, C thuc hién s0 1an nguyen phan lan I 16 O
luotla 3, 4, 7 va tong sO té bao con tao ra la 480. Biét ¢
rang khi chua thue hién nguyén phan, so té bao loai B
bang tong so té bao loai 4 va loai C. Sau khi thuc hién

nguyén phan, tong so té bao con loai 4 va loai C duoc P L 80
tao ra gﬁp nam lan so té bao con loai B dugc tao ra.
Tinh s6 té bao con mai loai Itic ban dau. =5V

L i

-4V

: 4 ()
@ Cho so do mach dién nhw Hinh 2. Tinh cac cuong do
2 dong diénl, I, val, Hinh 2
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3.

18

Ung dung trong giai bai toan kinh té

Vidué
Mot ong chu trang trai cﬂé 24 ha dat canh tac dlI dinh st dung de trffmg khoai tay, l?ﬁp cal
va su hao vo1 chi phi dau tw cho ma1 hecta lan lwot la 28 trieu dong, 24 trieu dong va
3? 1:1"1%11 dong. Qua thﬁ;m d{:r thi tmong 6ng C]ﬁ tinh toan duoc diér} tichr dat trong khﬂﬂi‘tﬁy
can gap ba dien tich dat tl'ﬁl’lgxbﬁp cal. Biet rang -:’fmg cff:r tong nguon vfi{l SUu du;ng de trong
ba loai cay trén la 688 triéu dong. Tinh dién tich dat can stt dung de trong moi loai cay.
Gidi
Goi x, v, = lan luot 1a dién tich dat can st dung dé trong khoai tay, bap cai va su hao
(don vi: hecta, x>0,y >0,z >0).
Tong dién tich dat st dung dé trong ba loai cdy 1a 24 ha, ta ¢é
Xtpd o= 24,
Tong nguon von st dung dé trong ba loai cay 1a 688 tridu dong, ta co
28x + 24y + 32-=688 hay 7x + 6y + 8z2=172.
Dién tich dat trong khoai tay gap ba dién tich dat trong bap cai, ta co
x=3yhayx—3y=0.
Tu do, ta co he phuong trinh
Ix & pr=a=24
=0y + STl
x=-3y=0.

E

Str dung may tinh cam tay giai hé phwong trinh, ta dwoc: x= 12, y=4va-=38.
Vay dién tich dat can trong khoai tay la 12 ha, trong bap cai 1a 4 ha va trong su hao 1a 8 ha.

Vidu7

Giast P, P, P, lanluot la gia ban (goi tat la gia) méi kilogam thit lon, thit bo va thit ga
trén thi truong. Qua khao sat, nguoi ta thay rang lwong cung (lwong san pham duoc dua
vao thi truong de ban) cda timg san pham nay phu thude vao gia ctia nd theo cong thire
nhw sau:

Sanpham Thit lon That bo Thit ga

Lugng cung QS1 =-238 + 2P, QE1 =247+ P, QSE =—445+ 3P,

Qua khao sat, nguoi ta thay liwong cau (lwong san pham ma ngwoi tiéu ding cé nhu cau
mua) ctia timg san pham khong chi phu thude vao gia cta san pham do ma con phu thude
vao gia hai san pham con lai theo cac cong thite sau:

San pham Thit lon Thit bo Thit ga

lugngedu | O, =22 P +P -P, |0, =283+P —P —-P,| Op=25-P +P —P,




Ta ndi thi trirong can bang néu luong cung moi san pham bang liwong cau ctia san pham
do, tucla: Og =0, Oy =0, Vva Oy =0

Gia cuia moi san pham trén bang bao nhiéu thi thi tredng can bang?

Gidi
Peé tim gia ctia moi kildégam thit lon, thit bo va thit ga, ta xét hé phuong trinh:
@ =05 (23842R=22-P+P,~P, (3P~ P, + P, =260
10, =Qp tircla -247+F, =283+F—-F,-F, hay <-F+2P,+F, =530
0. =0, =445 3P, = 25~ BB ~F, B —P,+4P, = 470.

Stt dung may tinh cam tay giai hé phwong trinh, ta duoc: P =120,P,=250,P,=150.

Vay thi trrong can bang khi gia ban ciia mai kilogam thit lon, thit bo, thi ga lan luot 14
120 nghin dong, 250 nghin dong, 150 nghin dong.

Nhan xét: Trén thi truong, luong cung mot san pham phu thude vao gia ban san pham
do (con goi 1a gia thi treong). Gia thi tnrong ctia san pham do cang cao thi lwong cung
san pham do cang 16n (do nha san xuat va nha phan phoi cang cé dong luc san xuat va
phan phoi san pham dé thu dwoc nhiéu loi nhuan). Chang han, & Vi du 7 ta thay lwong
cung Oy =—238 + 2P cua thitlon cang lon neu gia P cua moi kildgam thit lon cang 1on.

Bén canh do, lwong cau cua mot san phﬁm cling phu thuoc vao gia th1 trirong cua san
pham do (gia cang cao thi lwong cau cang giam).

Mit khac, lwong cung va lwong cau ctia moi san pham con phu thudc gia thi truong cta
nhitng san pham khac. Chang han, néu gia cta thit bo hodc gia ctia thit ga thap hon so voi
gia cua thit lon th1 nguol fieu dung co xu huong mua thit bo hoac thit ga thay vi mua thit lon.
Nhu trong Vi du 7 ta thﬁy:, lirong cau cua thit lon phu thu¢e vao gia P, cua thit lon, gi1a P,
cua thit bo va gia Iy cua thit ga.

Vidu8

Mot nha dau tu du dinh st dung 1 t1 dﬁng dé du tu vao ba loai trai plﬁéu: ngz”:m han,
trung han va da1 han. Biét 14i suat cua ba loai trai plﬂéu ngén han, trung han, dai han moi
nam lan luot 1a 3%, 4%, 5%. Nguoi d6 du dinh s& dau tw so tien vao trai phieu trung han
gap doi so tien dau tu vao trai phiéu ngan han voi mong muon nhan duwoc tong tien 14i
trong nam dau tién la 4,2% so tien dau tw. Nguwoi d6 nén dau tu vao moi loai trai phiu
bao nhiéu tien d& dap ting dwroc mong muon ctia minh?

Gidi
Golx,yvaz lan lwot 14 0 tién dau tir vao ba loai trai phiéu ngﬁn han, trung han va dai han
(donvi:tidong, x>0,y>0,2>0).
Tong s0 tien du dinh dau twr1a 1 i dong, ta co

x+ yrs=1,
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LAi suat ctia ba loai trai phiéu ngan han, trung han, dai han méi nam lan luot 1a 3%, 4%, 5% va

mong muon nhan duoc tong tién 13 trong nam dau tién la 4,2% so tien dau tw, ta co
0,03x+ 0,04y+0,052=0,042 . 1 hay3x+ 4y + 52=4,2.

SO tien dau twr vao trai phicu trung han gap d6i so tien dau tu vao trai phiéu ngan han, ta cé
yv=2xhay2x—y=0.

Tu do, ta co he phuwong trinh

(Xt ydm=]

3x+4y+3z=42

2x—y=0.

A

Stt dung may tinh cam tay giai hé phuong trinh, ta duoc: x= 0,2, y=0,4; == 0.4.

Vay nha dau t nén dau tu 200 triéu dong vao trai phiéu ngan han, 400 triéu dong vao
trai phiéu trung han va 400 triéu dong vao trai phiéu dai han.

3 Xét thi truong che, ca phé va ca cao. Goi x, y va = lan lwot 1a gia ciia 1 kg ché, 1 kg ca
phe va | kg ca cao (don vi: nghin dong, x >0, y> 0, = > 0). Cac luong cung va luong
cau ctia moi san pham duoc cho nhu bang sau:

\ Lugng cdu

San pham ,
O
O

Che 5 =380 tx iy Q'Dl =350 —x—=

Ca phé s =—405+x+2y—= &L % 760 -2y =

Ca cao Gem=a38 Ox + 32 (5 B 145—x+y—=z

Tim gia ctia moi kilogam ché, ca phé va ca cao dé thi tnrong cén bang.
Q’i Pé mé rong san suat, mot cong ty dad vay 800 tridu dong tir ba ngan hang 4, B va C,
* voi 141 suat cho vay theo nam lan luot 1a 6%, 8% va 9%. Biét rang tong so tién
141 nam dau tién cong ty phai tra cho ba ngan hang 1a 60 triéu dong va so tién i
cong ty tra cho hai ngan hang 4 va C la bang nhau. Tinh s0 tien cong ty da vay tu
moi ngan hang.

Q Bac Nhan cd 6350 triéu dong dur dinh gt tiet kiém vao cac ngan hang 4, Bva C. Biétcac
ngan hangA B, C tra l4i suat lan hro*t la 8%/nam, 7, S%mam va 7%/mim. Dé phi hop
voi nhu cau, bac Nhan mong muodn sau mot nam, tong so tien 1di bac nhan duoc la
50 trieu dong va so tien bac g vao ngan hang B 1on hon so tién g vao ngan hang C
]a 100 triéu dong. Hay tinh gitip bac Nhan so tién gtii vao moi ngan hang sao cho dap
ung dugc yeu cau cua bac.

#} Mot cong ty san xuat ba loai phan bon:

B9 Loai A c6 clitia 18% Tito, 4% photohiat v 5% kali:
— Loai B co chira 20% mito, 4% photphat va 4% kali;
— Loai C co chira 24% nito, 3% photphat va 6% kali.

Cong ty san xuat bao nhidu kilégam méi loai phan bon trén? Biét rang cong ty da
ding hét 26 400 ke nito, 4900 kg photphat, 6200 kg kali.

20



BAI TAP

1.

Ln

Mot dai li ban ba mau may dieu hoa 4, B va C, vdi gia ban moi chiéc theo timg mau lan
luot 1a 8 triéu dong, 10 triéu dong va 12 triéu dong. Thang trudc, dai li ban dwoc 100 chiée
gom ca ba mau va thu duoc so tién la 980 triéu dong. Tinh 6 lwong may diéu hoa mai
mau dai li ban dwoc trong thang trirde, biét rang so tien thu duoge tir ban may diéu hoa
mau 4 va mau C 1a bang nhau.

. Nhan dip ki niém ngay thanh 14p Poan Thanh nién Cong san Ho Chi Minh, mot truong

Trung hoc pho thong di to chntc cho hoc sinh tham gia cac tro choi. Ban to chire da
chon 100 ban va chia thanh ba nhom 4, B, C de tham gia tro choi thit nhat. Sau khi tro

. A ’ A v A 1 ~ o ’ r 1 A o ’
choi két thuc, ban to chirc chuyen 5 s0 ban & nhom 4 sang nhom B; E s0 ban ¢ nhom B

A A X ’ . ) A - 1 A = .
sang nhom C; s0 ban chuyen tir nhom C sang nhom 4 va B deu bang 3 sO ban o nhom

C ban dau. Tuy nhién, nguoi ta nhan thay so ban & moi nhom 1a khong doi qua hai tro
choi. Ban to chirc da chia moi nhom bao nhiéu ban?

. Mot cira hang giai khat chi phuc vu ba loai sinh to: xoai, bo va miang cau. Dé pha moi

I1 (coc) sinh to nay deéu can dung den sira dac, sita twol va sita chua voi1 cong thire cho
0 bang sau.

Sinhto (li) Sifa dac (mi) Sia tuoi (ml) Sua chua (mi)
Xoai 20 100 30
Bo 10 120 20
Ming cau 20 100 20

Ngay hom qua ctra hang d3 ding hét 2 / sita dic; 12,8 / sita tiroi va 2,9 / sita chua. Ctra hang
d4 ban dwroc bao nhiéu li sinh té mai loai trong ngay hom qua?

. Baté bao 4, B, C saumot so lan nguyén phan tao ra 168 té bao con. Biét s0 té bao 4 tao

ra gap bon lan so té bao B tao ra va so lan nguyen phan cua te bao C nhieu hon s0 lan
nguyen phan cua te bao B la bon lan. Tinh so lan nguyen phan cua mai te bao.

Cho so d0 mach dién nhw Hinh 3. Biét R, =4Q, L. R
R,=4 QvaR,=8 Q. Tim cac cuong do dong dien I ?
L.Lwal, ——] —
R, Ly
£ R,
I
[}
4V
Hinh 3
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. Can bang phwong trinh phan g khi dot chay khi methane trong oxygen:

CH,+0O,——CO,+H0.

Mot nha may co ba bd phan cat, may, dong goi dé san xuat ba loai san pham: ao thun,
40 so mi, ao khoac. Thoi gian (tinh bang phut) ctia moi bd phan de san xuat 10 cai ao
moi loai dioc the hién trong bang sau:

Thei gian (tinh bang phat) dé san xuat 10 cai
Bo phan
Ao thun Ao so mi Ao khodc
Cat 9 12 15
May 22 24 28
Dong go1 6 8 8

Cac bo phan cat, may va déng gai ¢6 toi da 80, 160 va 48 gio lao dong twong tng moi
ngay. Hay 1ap ké hoach san xuat dé nha may hoat déng hét cong suat.

. BaHaco 1 ti dong @ dau tu vao co phieu, trai phieu va giri tiet kiém ngan hang. Co phiéu

sinh loi nhuan 12%/mam, trong khi trai phiéu va gii tiet kiém ngan hang cho 14i suat lan
luot 1a 8%/mam va 4%/mam. Ba Ha dd quy dinh rang so tien gt tiet kiém ngan hang phai
bing tong cia 20% so6 tien dau tu vao co phicu va 10% so6 tien dau tu vao trai phieu.
Ba Ha nen phan bo nguc.}f:-n von cta minh nhir thé nao dé nhan duoe 100 tridu dﬁng tién 141
tir cac khoan dau twr d6 trong nam dau tién?

Trén thi truong co ba loai san pham 4, B, C véi gia moi tan san pham twong ting la x, v, =
(don vi: tridu dong, x =0, y =0, = = 0). Luwong cung va luong cau ctia moi san pham duoc
cho trong bang duo1 day:

San pham Lugng cung Luong cau
A 0., =¥g—p—=g—5 Op =-2x+y+z+9
B Qs ==x+4y—z-5 Op, =x—2y+z+3
C Qg =x—yt+tdz-1 Op. =xty—-2z-1

Tim gia ban ciia moi san pham dé thi trrdng can bang.



10. Ve vao xem mot vo kich co ba muc gia khac nhau tuy theo khu virc ngd1 trong nha hat.

So luong vé ban ra va doanh thu cia ba suat dién duoc cho béi bang sau:

S6 vé ban duodc
Sustdin Khu vuc 1 Khu vuc 2 Khu vuc 3 {Er?;:;‘;::}
10h00 — 12h00 210 152 125 2127
15h00 — 17h00 223 165 118 224 4
20h00 —22h00 234 186 130 2922

Tim gia vé tmg vai moi khu vure ngoi trong nha hat.

Ban co biét?
QUA TRINH QUANG HOP CUA THUC VAT

Quang hop la qua trinh trao ddi chat va chuyén hoa
ning luong thwong dién ra & thuc vat. Nho ¢o chat
diép luc, cay xanh s& hap thu ning luong tir anh sang
mat troi, de chuyén hoa mutoc va khi carbon dioxade
(CO,) no hut dwoc hinh thanh nen duong va dong
thol cling s& nha ra kln oxygen (O,). Kl O, cO val
tro rat quan trcmg trong qua trinh duy ti1 su sc}ng cua
con nguoi. Co the néi, quang hop chinh la chudi phan
tmg hoa hoc quan trong khong thé thidu. N6 tao ra
ning lwong cho su song: bu déap lai nhitng chat hitu
co d3 bi stt dung trong qua trinh song, gitp can bang
khi O, va CO, trong khong khi. Trong tu nhien, phan
ung quan.tzr hﬂp xay 1a theo so do sau:

Anh sdng mat troi

CO, +HO—"‘CH G520

6 12

Pé can bang phuong trinh hoa hoc trén, ta lam nhu sau:

Goi x, v, =, tlan luot la hé o can bang cia CO_, H,O, C.H, O va O, trong phuong trinh
hoa hoc trén (x, v, =, # ¢6 wde chung 16n nhat bang 1).

Do s0 nguyén tit cing timg nguyén to & hai vé phai bang nhau nén ta c¢é hé phuong trinh:

x—07 =0 (1)
12X+ y=6z+2t&><2x+y=6z+2t (2)
ay=l2= = (3)

Thay (1) va (3) vao (2) ta duoc 12+ 6z=6z+ 2t < t=06=.
Do x, v, =, ¢ ¢6 uwdc chung 16n nhat bang 1 néntachonz=1=x=y=1¢=6.

Vay ta co phuong trinh hoa hoc: 6CO, + 6H,0O — CH.O -+ 601.
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BAI TAP CUOI CHUYEN DE 1

1. Trong cac hé phuong trinh sau, hé nao 1a hé phwong trinh bac nhat ba an? Mai bo ba $6

(-1;0; 1), [%;—%;— 1] ¢6 14 nghiém ciia cac hé phuong trinh bic nhét ba 4n do khong?
2% e A2 2D i R )

a) «—x+2y =1 b) <8x+3z =1 C) $xy—y+2z =
By-25 =~2 —6y+2z =1, X+2y~3y5= -1

2. Giai cac hé phuong trinh sau bang phwong phap Gauss:

(x-2y+z =3 (3x—2y-4-=3 [ x+y+s =1

a) 4 —y+z = b) 4x+6y—z =17 C) <3x—y—z =4

y22=1 | X+ 2y =3 L XL 3y 52=~1].

3. Tim phuong trinh ctia parabol (P): v = ax* + bx + ¢ (a # 0), biét:

a) Parabol (P) cat truc hoanh tai hai diém phan biét ¢é hoanh d6 lan luot la x =-2; x =1
va di qua diem M(-1; 3);

b) Parabol (P) cat truc tung tai diém cé tung do y = —2 va ham so dat gia tri nho nhat
bang —4 tai x =2.

. Mot vién lam ngoc va hai vién hoang ngoc tri gia gap 3 1an mot vién ngoc bich. Con bay

vien lam ngoc va mot vien hoang ngoc i1 gia gap 8 lan mot vien ngoc bich. Biet gia tien
cua bo ba vien ngoc nay la 270 trieu dong. Tinh gia tien mo1 vien ngoc.

5. Bon ngur dan gép von mua chung mot chiéc thuyen. So tien nguoi dau tién dong gop bang

mot nira tong so tien ciia nhimg ngwoi con lai. Nguwdi thit hai déng gop bang % tong so

tien cda nhitng nguoi con lai. Nguoi thit ba dong gdp bang % tong so tién cia nhitng

ngudi con lai. Nguoi thit tir dong goép 130 triéu dong. Chiéc thuyen nay dwoc mua gia
bao nhieu?

. Mot qui dau tw du kién danh khoan tién 1,2 ti dong dé dau tr vao co phiéu. Dé thay

dwoc mmic do rii ro, cac co phieu duge phan thanh ba loal: mu ro cao, 1 ro trung binh

va rui ro thap. Ban Giam doc ctia qu¥ ude tinh cac co phiéu mii ro cao, i ro trung binh

va 1 ro thap s co lg1 nhuan hang nam lan luot 1a 15%, 10% va 6%. Neu dat ra muc tieu

dau it co loi nhuan trung binh 14 9% / niam trén tong s6 von dau tw, thi qui nén dau i bao

nhiéu tién vao moi loai co phieu? Biét rang, dé an toan, khoan dau tur vao cac co phiéu i
A ~ A Ay A v = A ) , A - A ~ . . 3 -

ro thap s& gap do1 tong cac khoan dau tir vao cac co phieu thuoc hai loai con lai.

7. Ba loai té bao A4, B, C thuc hien s0 lan nguyen phan lan luot 1a 3.4, 5va tﬁng s0 té bao
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con tao ra la 216. Biét rang khi chua thue hién nguyén phan, so té bao loai C bang trung
binh cong sO té bao loai 4 va loai B. Sau khi thue hién nguyen phan, téng s0 té bao con
loai 4 va loai B duoc tao ra it hon so té bao con loai C duoc tao ra la 40. Tinh so té bao
con mai loai Itic ban dau.



8. Cho so d6 mach dién nhu Hinh 1. Biét r%'mg I R

R =R, =R, = 5Q. Hay tinh cac cuong do I >
dong dien 7, /, va L. >
I
2 R

I |

II I

4V R

Hinh 1

9. Cho A4, B va C la ba dung dich cting loai acid co nong do khac nhau. Biét rang néu trén ba
dung dich mai loai 100 m/ thi duoc dung dich nérng do 0,4 M (mol/lit); néeu trén 100 m/
dung dich.4 va1 200 m/ dung dich B thi dugce dung dich né’"‘:ng do 0.6 M; néu tron 100 m/

dung dich B v6i 200 m/ dung dich C thi dwoc dung dich nong do 0,3 M. Méi dung dich
A,BvaCco nffmg do bao nhieu?

10. Xang sinh hoc ES 1a hdn hop xang khong chi truyen thong va con sinh hoc (bio —ethanol).
Trong loai xang nay chita 5% con sinh hoc. Khi dong co dot chay lwong con trén thi
xay ra phan ung hoa hoc

C,HO+0,——CO,+ HO.

Can bang phuong trinh hoa hoc trén.

'

(donvi: triéu dong, x = 0, y> 0, = > 0). Lwong cung va lwong cau ciia moi san pham duoc
cho trong bang dwol day:

11. Trén thi treong hang hoa c¢é ba loai san pham 4, B, C voi gia moi tan twong tng 1a x, v, =

Sanpham | Lugngcung ~ Lugng cau
A Qg_q =—00 + 4x— 2= Qﬂ_q = — 3x+y
B Qs, =-30 —x+ Sy—= Op, =131+ x—4y+:
& Os, =30 —2x+ 3 Op. =157+y—2z

Tim gia ctia mdi san pham dé thi truong can bang.
12. Giai bai toan co sau:
Tram trau, tram co
Trau dirng an nam
Tréu ndm én ba
Lu khu trau gia

Ba conmot bo

Hoi co bao nhieu con trau dung, trau nam, trau gia?
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Chuyén dé 2

PHUONG PHAP QUY NAP TOAN HOC
VA NHITHUC NEWTON

Chuyén dé nay 6 haindi dung trong tam.

Dau tién, ching ta sé di tim hiéu vé phuong phap quy nap toan hoc, mét cong cu quan trong va hiéu qua
clia toan hoc. Chung ta lam quen va thuc hanh sit dung phuong phap nay dé chimg minh nhiéu loai ménh dé
toan hoc khac nhau.

Tiép theo, chiing ta sé tim hiéu sau hon va day dd hon vé cong thitc nhi thitc Newton va tam giac Pascal, ciing nhu
thuc hanh va van dung chiing trong giai toan.

ﬂ Sau chuyén dé nay, ban co thé:

- S dung phuang phap quy nap toan hoc dé chiing minh nhiéu ménh dé toan hoc
khac nhau.

- SUr dung céng thic nhi thiic Newton va tam giac Pascal dé khai trién cac biéu thiic
dang (a + b)"; van dung céng thic khai trién giai mot sé bai toan lién quan.
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Bai 1. Phuong phap quy nap toan hoc

Titkhod: Quy nap toan hoc; Gia thiét quy nap.

@ Trong mot tro chor domino, cac quan domino dwogc
xep theo thu tu to quan dau tien den quan cudl cung.
Biet rang xay ra hai dieu sau:
1) Quan domino dau tién do;
2) Neu quan thit & do thi quéan thit &+ 1 do.

C6 thé két ludn ring tat ca cac quan domino déu do
khong? Hay gia1 thich.

Tro cho1 domino nhur trén la hinh anh mo phong cua mot nguyen li toan hoc quan trong
ma ta s& tim hiéu trong bai nay.

1. Phuong phap quy nap toan hoc

g . o 3 1 o
,(31 Biing cach 16 AR S AERD N Ml

T R i S R

1 +3+ S

1+ 38§ ¥ =4F

l1+3+5=32
L+ 5= 27
1 =2

memmmw‘l

mot hoc sinh phat hién ra cong thirc sau:
] +3+5+T4+.  +2n—1)=rw (1)
a) Hay chi ra cong thire (1) dung voi n=1, 2, 3, 4, 5.

b) Tt viée t6 mau trén lwdi 6 vudng nhw Hinh 1, ban hoc sinh khang dinh rang cong
thitc (1) chac chin ding voi moi so te nhién # > 1. Khang dinh nhu vay da thuyét
phuc chua? Ta1 sao?
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Véi médi s6 twnhién n > 1, cong thite (1) la mot ménh dé toan hoc (ménh dé). Ta néi ménh
de nay phu thuoc so trnhiénn = 1.

MGi lan t6 thém mot hang va cot nhitng 6 vuong, ban hoc sinh di kiém nghiém cong
thire (1) them mot truong hop cua ». Tuy nhien, bai tap hop N* 1a vo han nén cach lam
d6 khong thé chimg t6 cong thire (1) dung véi moi n € N*. Dé dat duoc dieu nay, ta can
dung suy luan.

Nguyén li quy nap toan hoc cho ta mot phwong phap suy ludn manh mé va hiéu qua deé
chirng minh nhiéu ménh dé phu thudc so tur nhién.

Neuyen li quy nap toan hoc

Gia s1t voi méi s0 tunhiénz > 1, P(n) lamot ménh dé. Gia sit hai diéu kién sau thoa méan:
1) P(1) dung;

2) Vi moi s0 tu nhién k > 1, néu P(k) dung thi P(k+ 1) ding.

Khi d6, P(n) ding voi moi s6 tu nhién n > 1.

Pe chung minh mot menh deé phu thudc s0 tur nhién dung vor mo1 n € N* b%'mg phuong
phap quy nap toan hoc, ta can thwe hién hai budc:

Birée 1. Chi ta ménh dé dung voin=1.

Burde 2. Gia st ménh dé ding véi so tu nhién n =k = 1 (goi 1a gid thiét quy nap), chimg
minh ménh dé dng véin==~k + 1.

T d6, theo nguyén li quy nap toan hoc, ta ket luan ménh de diing véi moi so twnhién n € N*.

Vidu 1
Béng phuong phap quy nap toan hoe, chiing minh cong thite (1) trong E ding vor n € N*,
Gidi
Buroe 1. Vo1 n=1, cong thuce (1) tro thanh 1 = 17
Pay la ménh d& dung. Vay (1) ding véin=1.
Biroe 2. G1a su (1) dung vo1 n =k = 1, nghia la ta co
L43F+5+T+ .. FQRE~ 1)=&, (gia thiét quy nap)
Ta can chimg minh (1) diing véi n = k + 1, nghia 14 can chimg minh
] 4+ FhS+T+ o &2k D& REHTY=(E+ 1)
Theo gia thiét quy nap, ta co
I #3089 faect Q=L+ Qv l)=l453% 84 T @kl @kt 1)
=K+ Q2k+1)
=(k+ 1)~
Vay (1) ding véin=k+ 1.
Theo nguyen li quy nap toan hoc, (1) dung vor mo1 n € N*,



Cha y: Doi khi, ta can ching minh ménh de P(n) ding véi moi so tw nhién » > n,, véi n,
la s0 tw nhién nao do. Khi dd, trong chiimg minh bang phwong phap quy nap toan hoc,
6 Budc 1 ta chi ra ménh de dimg voi n=n_ va ¢ Budc 2 ta gia thiet ménh de ding vdi
n=kz=n,

Vidu2

Chimg minh rang bat déng thitc 2” > n* diing véi moi sO tu nhiénn > 5.

Gidi
Birée 1. Véin=15,tacod 2"=2=32 van?=5>=25. Vi 32 > 25 nén bat dang thitc diing
vol n=195.
Burée 2. Gia st bat ddng thirc ding voi n =k > 5, nghia la co
25> B
Ta chitng minh bat déng thirc dting voi n= k+ 1, nghia la can chitng minh:
21 (et LY
St dung gia thiét quy nap, voilwu v k = 5. ta co
ok+1 g o
S =+ B>+ 5k=1+2k+ 3k
> +2k+1=(k+ 1)~
Vay bat dang thitc ding voin=k+ 1.

Theo nguyén li quy nap toan hoc, bat dang thite ding véi moi s6 tw nhién n > 5.

@;1 Ching minh rang ding thite sau ding véi moi n € N*:
¥

n(n+1)
-

| < 2 33 S —

@é Chirng minh rﬁng bat déng thire sau dung vol mo1 sO turnhiénn > 3:

2R pttmetd,

2. Ung dung phuong phap quy nap toan hoc

Phwong phap quy nap toan hoc duoc st dung trong nhiéu linh vurc toan hoc khac nhau
(s0 hoc, dai s0, hinh hoc, giai tich, ...). Dudi day, ta xét thém mot vai tng dung.

Vidu3
Chimg minh rang 3*** — 812 — 9 chia hét cho 64 voi moi n € N*.
Gidi

Véimbin € N* xét ménh dé (3272 —8n—9) ! 64. Ta can chung minh ménh dé nay diung
vOol mo1 n € N*
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Biroc 1. Vorn=1, ta co
32 _Bn—-9=3"-8-90=8]1 -8-9=064: 64
Vay ménh dé ding véi n= 1.
Burée 2. Gia sit ménh dé ding voi n=k > 1, nghia la ¢6 (3*"2—8k—9) : 64.
Ta can chitng minh ménh dé ding voi n =k + 1, nghia 1a can chiing minh
[326* D2 _B(k+1)—-9] : 64.
Ta co

3AUDF2_Qk+1)—9=9 3%+ _8k—17=09(32%*D_8k—9) + 64(k+ 1).

Tong nay 6 so hang dau chia hét cho 64 (do gia thiét quy nap) va so hang thit hai duong
nhién chia hét cho 64, nén no chia hét cho 64. Vay ménh dé ding véi n=k+ 1.

Theo nguyén li quy nap toan hoc, ménh dé ding véi moi n € N*.

Vidu4

Trong mat phang, cho n (n = 2) duong thang, trong d6 khong co hai duong thang nao
song song va khong co ba dwong thing nao dong quy. Goi S la s0 giao diém cia n duong
thang nay.

a) Tinh S, S,, S, S, tng véi treong hop co 2, 3, 4, 5 duong thang.

::' 3:' 4:'
b) Tur do, dur doan cong thire tinh S, va chung minh cong thire do bang phwong phap quy
nap toan hoc.

Gidi
a) Tt hinh vé&, ta co két qua nhu sau:
S, =1 S, =3 S,=6 S, =10
b) Ta co:
&= 1

$,=3=8 +2=1+2;
S,=6=8+3=1+2+3;
S,;=10=8,+4=1+2+3+4

T do, ta du doan rang

S=1+2+3+ +(n—1)= ”(”;1)

—

(2)

vO1 mo1 so tw nhien n = 2.



Ta s& chimng minh cong thirc nay bang phirong phap quy nap toan hoc.

n(n—l)

Buwoc 1. Vo1n=2,tacoS,=1va =1 nen cong thirc (2) dung vor n=2.

k(k-1)

o Ta chung minh (2) dung

Biroe 2. Gia su (2) dung voin=k= 2, nghiala co S, =
vol n=k+ 1, nghia la can chung minh:
(k+1)k
k+1 7 .

Goi duong thang thit & + 1 14 d. Theo gia thiét quy nap, k duong thang di cho cat nhau

k(k-1) _.; P n s a ; S
tal 8, = ( - ) diem. Mat khac, do khong co hai duwong thang nao song song va khong

c6 ba duong thang nao dong quy nén duong thing d cat k duong thang do tai k diém khac
nhau va khac vo1 S, diém kia. Do d6, s0 giao diém ctia k + 1 duwong thing nay la
k(k-1 T k+1)k
vy = Ok = ( )+k:k k+2k:( ) :
2 2 2
Vay cong thire (2) dungvoin=k+ 1.

S

Theo nguyén li quy nap toan hoc, cong thirc (2) ding véi moi s6 tw nhién n > 2.

% Chirng minh rang #* + 2 chia hét cho 3 vdi moi n € N*.
L

% Chirng minh rang dang thitc sau day ding vdi moi n € N*;

H

I-q

1l +qt g bgssghtaandts" = g £y

% Ching minh ring trong mit phang, » duong thang khac nhau cling di qua mot diém
* chia mat phang thanh 2 phan (n € N¥).

%) (Céng thire 13i kép) Mot khoan tién 4 dong (goi 1a von) duoc gii tiét kiém cé ki han
& mot ngan hang theo thé thirc 181 kép (tién 14i sau mdi ki han néu khong mt ra thi
dwoc cong vao von cia ki ké tiép). Gia sit 14i suat theo ki 1a » khong d6i qua cac ki
han, ngudi gini khong mit tién von va l3i trong suot cac ki han dé cap sau day. Goi 7 :
la tong s6 tien von va 14i cia nguoi gt sau ki han thit # (n € N¥).

a) Tinh 7, T, T,.
b) T do, du doan cong thure tinh 7 va chntng minh cong thire do bang phuong phap
quy nap toan hoc.
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BAI TAP

1. Chirng minh cac dang thite sau dung véi moi n € N*:

,
m1.2+2.3+3.4+_;+niﬁ+1y:”@“JX”+4%

3

n(n+1)(2n+1)
6 2
Q) 1 A2+ DAV RN, AL =]

b)l+4+9+. +nt=

2. Chiing minh rang, voi moi n € N*, ta co:
a) 5% — 1 chia hét cho 24; b) 3 + 5n chia hét cho 6.

3. Chimg minhrang néux > —1thi (1 +x)"> 1 + nx véi moi n € N*,
4. Cho a, b > 0. Clnitng minh rang bat dang thitc sau diung véi moi n € N*:

a'+b" [a+bT’

= ;
2 2

5. Chumg minh rang bat déng thitc sau ding voi moi so tw nhién n > 2:

1 1 1 2n
l+—+—+:+—= .
2 3 nn+l

6. Trong mat phang, cho da giac 4 AA, ..A concanh(n=3).GoiS la tong so do cac goc
trong cua da giac.
a) Tinh S, S,, S, twong ung voi truong hop da giac la tam giac, tu giac, ngt giac.
b) Tt do, du doan cong thirc tinh S va clntng minh cong thire do bing phwrong phap quy
nap toan hoc.

7. Hang thang, mot nguoi giti vao ngan hang mot khoan tién tiét kiém khong ddi a dong.
Gia st 141 suat hang thang 1a » khong ddi va theo thé thire 14i kép (tien ldi cia thang trudce
duge cong vao von cua thang ke tiep). Goi 7, (n > 1) la tong tien von va l4i clia nguoi do
co trong ngan hang tai thoi diem ngay sau khi g vao khoan thi n+ 1.

a) CaviheFo T F

b) Du doan cong thirc tinh 7 va chung minh cong thue do bang phuong phap quy nap
toan hoc.

Goi v: Luuy cong thuc o @i
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4 e
Ban co biét?

Bai toan Thap Ha Noi

Bai toan Thap Ha No1 la mot tro choi toan hoc duge nha toan hoc ngwor Phap Edouard
Lucas (1842 — 1891) phat hién vao nim 1883. Ngay nay bai toan trd nén noi tiéng trén
the g101, dac biet trong linh vire Khoa hoc may tinh.

Thap Ha Noi trong tro choi nay gom ba cot
(4, B, C) va n dia co duong kinh khac nhau,
moi dia 616 & giita dé co thé luon vao cac cot
(xem Hinh 1). Liic dau cac dia déu & cot A4,
theo thw tu “nho tren lon duwo1”. Muc dich cua
tro choi la chuyén tat ca cac dia tir cot A sang
cot C (cot B chi dong vai tro trung chuyen)
sao cho thoa mén hai diéu kién:

B C

= : . i - _
1. Mo buoc chi duoc chuyen mot dia; Hinh 1. M6 hinh Thap Ha N6i v&in =8
2. Cac dia duoc chuyen qua lai gifta cac cot,
nhung & bat cit thoi diem nao cac dia trén
moi cot deu “nho tren lon duo1™.
Bai toan dat ra la:
Lam thé nao de chuyén cdc dia tir cot A sang cot C?
S6 birdc it nhat bang bao nhiéu?
Goi S, 1a 50 budc it nhat dé chuyen  dia tir cot 4 sang cot C (n € N*). Co the dé dang chi
raS, =1,5,=3. Vo1 n= 3, ta thue luén cac buoc nhuwr Hinh 2 dwor day va nhan duoc S, = 7.
Budc 1 Budc 2 Budc3 Budic 4

m*m *M*A‘ /I
(1) (2) (4)
Budc 5 Budc6 Buoc?/

APV o Rd MY 3

Hinh 2

Gu:ra S,vas, co moi lién hé. That vay, dé chuyén tir trang thai dau tién dén trang thai (4)
ta can S bude chuyén (Budce 1, 2, 3) Tiép do, thue hién mot bude (Bude 4) dé chuyen
trang thal (4) sang trang thai (5) Tiép theo, thuc hién S, budc (Buoc 35, 6, 7) de chuyen
trang thai (5) dén trang thai (8). Tir d, ta co 8. =328 & 1

Tong quat hoa qua trinh trén, ta co the tim dlrcm moi lién hé giita SvasS  (n=2)
Tt do, co the du doan cong thire tong quat:

S =21 (n=1,2,3,..)

va chimg minh céng thirc nay bang phuong phap quy nap toan hoc.

Ban hay thir thirc hién diéi nay nhe.

Cac ban co I{ié ciing chf;rr.' tro choi thit vi va bé ich nay voi cdc vt dung san cé xung
< quanh nhir dong xu, quyven sach, ... thay the cho cac dia o trén.
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1.

Bai 2. Nhi thuc Newton

Tir khoa: Nhi thifc Newton; Tam giac Pascal.

/ Ta da co cong thuce
(a+b) =Cla"+Cla" 'b+..+Cta"™*b* +..+C"'ab"" + C"D"

trong truong hopn=1, 2, 3, 4, 5.
Cong thitc nay c6 ding voi moi so tu nhién » khong? Lam thé nao dé kiém tra?

Cong thuc nhi thuc Newton

ﬂ C6 ba hop, mdi hop dung hai qua cau duoc

34

dan nhén a va b (xem Hinh 1). Lay tt moéi ...
hép mot qua ciu. C6 bao nhiéu cach iy dé 1.
trong ba qua cau lay ra:

a) cO 3 qua cau dan nhan b?

b) ¢6 2 qua cau dan nhin 5?

¢) co 1 qua cau dan nhén 4?

d) khong co qua cau nao dan nhén 5?2

S

Bang lap luan twong tu nhu ,Qi _ta co thé st dung t6 hop dé tim cac hé s0 clia cong
thire khai trién
(a+b)=a+3abt3ab"+th.
That vay, ta co khai trien
(a+ b)Y =(a+b)a+ b)a+b)
= (aa+ ab + ba+ bb)(a+ D)
= aaa+ aab+ aba+ abb + baa + bab + bba + bbb
= aaa+ (aab + aba + baa) + (abb + bab + bba) + bbb
=a +3a’h +3ab®+ b’
Trong khai trién trén, dé nhan duwoc so hang 43, ta lay so hang b trong thira s0 (a + b) thit
nlrlﬁt nhan vol so hang b trang thua so \(a =3 E::) thar hai, ro1 nhan vo1 so hang b trong thua
5O (a + b) thir ba. Do do, he so cua b® bang so cach chon ba chit b tu ba chit b co trong ba
thita s0 (a + b), tirc bang C; =1.
Tiép the::::u:, xét s0 hang Bcfb*" hay tong abb + bﬂf:! + bba. Bé nhan dwoc 11;151 s0 hang ctia téang
nay, ta lay tich cua hai so hg}ng bt ha,% thirarsﬁ (a + b), ro1 nhan vol so hang a cua thira so
(a + b) conlai. Do do, he so0 cua ab* bang so cach chon hai chit 4 tir ba chit b co trong ba
thira s0 (a + b), fitc bang C; = 3.

Lap luan tuong tu, ta dugc he O clia a2b b%‘ing €23, hé 0 cla o’ bﬁng €=,



Tir do, ta nhan duoc
(a Jr.*l'))3 =Cia’ +Cya’b+Ciab* +C,b°.
Mot cach tong quat, vai so tw nhién bat ki n > 1, ta ¢ thé ma 1ong 1ap luan o trén dé tim
cac hé so trong khai trien bieu thue:
(a+ by'=(a+b)a+b)..(atbh)
--..______________...-

n thura so

Khai trien bieu thitc nay, ta nhan duoc cac so hang dang a,a"*b* vol o, 1a he so,
k=0, 1, ..., n Hesoa, bang so cach chon & chit b tir n chit b co trong » thira s (a + b).

Nghia la, &, = C: (0 <k <n).

T d6, ta nhan duoc két qua:

L [
= =
w -

®  Vo6imai so tenhién 7, ta co:
(a+b) =Cla" +Coa" b+ ..+ Cra""b* + .+ C'ad™ +CIB". (1)
Cong thite (1) duoc goi la cdng thire nhi thire Newton, goi tat 1a nhi thirc Newton.
Chuy:
ﬂ)_, Trong cach viét vé phai ctia (1), s6 hang C*a" *b* (0 < k < n) dwoc goi 1a sé hang
tong qudt.

b) V& phai cta (1) gom » + 1 s0 hang. Pi qua cac so hang tir trai sang phai, s0 mii clia a
giam dan, so mii cia b tang dan, nhung tong cia chiing khong doi va bang » (quy wdc

a=Db"=1).
Vidu1
Hay khai trien (x + 2)°.

Gidi
Ap dung cong thirc nhi thirc Newton, ta co:

(x+2)5 =) O 2O KO, 2 P 2 D C Y

= x°+12x" +60x" +160x" + 240x* +192x+ 64.

a) (x —»)° b) (1 +x)".
2. Tam giac Pascal

@ Tt cac cong thite khai trién:
(b))t = 1;
(a+ b)'=a+ b;
(=t by =g+ 2abh b
(=t b)Y =g+ 3a@76 +3ab* + b
(a+ b)'=a"+ 4a’b + 6a’b* + 4ab* + b*;

(a+ b)*=a* + 5a'b + 10a°b* + 10a?b* + 5ab* + b, "
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cac hé s6 duoc viet thanh bang s6 nhwr Hinh 2 sau ddy. Néu sit dung ki hiéu to hop

thi nhan dugc bang nhu Hinh 3.
1

1 1

1 2 1
1 3 3 1
1@@})1
1 5 10‘kuj"5 1

Cs
Hinh 2
T cac dang thirc nhu
€ =€ =1, ¢ =,
C40 =0, Ci+C;
c6 thé du doan rang, vdi méi n e N,
C: = & (0 <k<n),
Cif T WRSBINL e

Hay chung minh cac cong thuc tren.

11!

k!(n—.k)!

Goi y: St dung cong thite C, =

=4,

= 3
=C3,

(2)
(3)

,neN0<k<n

Stt dung cong thite (3), véi iy tang C° = C” =1véimoi n € N, tir bang s6 ¢ Hinh 2,

ta co thé viét tiep lan Lot timg hang so dé tao thanh mot bang so, duoc goi la tam gidc

Pascal (xem Hinh 4).

n=>0 1
n=1 1
n=2 1 2
n=23 1 3
n=4

n=:>3

n=~0

n=7

Hinh 4

1

1 4 6 4 1
OO U (O O .
1 6 15 20 15) 6 1
1 7 21 35 35 21 7

1

Trong thuc hanh, tam giac Pascal giup ta nhanh chong xac dinh cac hé s6 khi khai trién

nh1 thire Newton.



Vidu2
Stt dung tam giac Pascal, hiy khai trien (x — 1)’
Gidi
St dung tam giac Pascal, ta co:
x—1)'=x"+7.x°.(-1)+21 . x°. (-1)*+35 . x*.(-1)°
+35 . x° (1) +21 . x* (-1)+7.x.(-1)°+(-1)
=x"—T7x%+21x°>—35x%+ 35x3 - 21x2+ Tx - 1.
% Stt dung tam giac Pascal, hiy khai trien:
a) (2x+ 1)% b) (x—»)".

3. Van dung cong thuc nhi thuc Newton

Cong thite nhi thitc Newton véi cac dang mé rong clia nd cé nhiéu vmg dung quan trong
trong toan hoc. Duor day, ta xet them vai vi du don gian.

Vidu3
Xac dinh hé s0 ctia x*y¢ trong khai trién (2x — y)1°.
Gidi
Theo cong thuc nhi thitc Newton, ta co
2x— )" =CL(2F] TECH3%) (S + Gy ...+ C (=)'
=20CH" 2 Cla 'yt +(H2Cox® Yy +..+Cl Yy’

So hang chita ¢ tmg véi gia tri k= 6. Do d6, hé s6 ctia ¥ 1a

(-1)°.2*.C5 =16.210 = 3360.

Vidu4
Cho a la mot so thue dwong. Biét rang trong khai trién (3x + a)%, hé s0 cia x* 1a 70.
Hay tim gi1a tn1 cua a.
Gidi
Ap dung cong thirc nhi thitc Newton, ta co
(3x+ L’I)H = Cg .(3.:!:)3 + C’é.(3x)? a+.. .+ C;" .(BI)H a* —I—...—I—C:{IH.
S6 hang chira x* ung véi gia tri k= 4. Hé so cta so hang nayla 3'.CY .a'=70 . 3% . &*

Theo gia thiét, ta co 70 . 3* . a*= 70 hay a* :3%:, suy ra a:% (via>0).

] L A
Vay f::El:El g1a fr1 can tim.
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Vidu5s
Chumg minh rang dang thirc sau diy ding véi moi n € N*:
Cl+C +Ci+..+C=2"
Gidi
Theo cong thuc nhi thirc Newton, ta co
(x+D)"=Cx"+C X" '+ C2x" >+, +C" 'x+C".
Thay x =1 vao cong thuc tren, ta nhan dugc
Cl+C +C+.. . +Cr +Cr=2"
Pay la dicu phai chitng minh.
Nhan xét: Tt cong thire khai trién
(:s: | :‘I)” = C,E'J:” | C:,.I”_lﬂ ot Cf.x” Rab 4 ¥ L xa™ Coa’,

VOl mo1 c:élc:h thm g1a tr1 cua x va a, ta nhan dugc mot he thire lien quan den cac he so

to hop C?, 5 G
Vidué
Chotap hop4 ={a,;a,,....;a } con phan ti. Tap hop 4 c6 bao nhiéu tap con?

Gidi
MOi tap con ciia A ¢ k (1 < k <) phan tit 1a mot to hop chap k ctia 4. Do d6, so tap con
nhu vay bang ¢*. Mt khéac, ¢6 mot tap con cua 4 khéng ¢6 phan tit nao (tap 1ong),
titc ¢ C) =1 tap con nhw vay. Do do, s0 tap con ctia A4 bang
C +C +C>+..+C".

Theo cong thuce nhi thire Newton, ta co

C'+C+C+ .. +C = (1+1) =2"
Vay tap hop 4 co 2" tap con.

% Xac dinh hé s6 ctia x* trong khai trién (3x + 2)°.
L]

Q Biét rang trong khai trién (x + a)® vdi a 1a mot so6 thue, hé so ctia x* 14 60. Tim gia tri
cua a.

Q‘S Chimg minh rang, voi moi n € N°, ta co
L
Cl-Cl+CI-C+..+(-1)"Cr=0.

Trong h-:::pA cd 10 qua cau dugc danh so tir 1 dén 10. Nguoi ta lay mot so qua cau tir
= hopA 106i cho vao hdp B. Co tat ca bao nhiéu cach lay, tinh ca truong hop lay khong
qua (titc khong lay qua nao)?
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BAI TAP

1. Khai trién bieu thuc:
a) (x —2y)" b) Bx —1).

2. Tim hé s6 ctia x'° trong khai trién ctia biéu thitc (2 — x)'2

3. Biét rang @ 1a mot so thue khac 0 va trong khai trién ctia (ax + 1)6, hé s6 ctia x* gap bon lan
hé s6 cia x2. Tim gia tii cua a.

4. Biét rang hé s6 cua x2 trong khai trién cuia (1 + 3x)" 1a 90. Tim gi4 tri cta ».

5. Chimg minh cong thite nhi thitc Newton (cong thire (1), trang 35) bang phwong phap
quy nap toan hoc.

6. Bict rang (3x — 1) = a,tax+tax’*tax’+ax'+ax’+ax’+ax’. Hay tinh:

a)at+a ta ta+tatata+ta); b)a,ta,+a,+a.
7. Mot tap hop co 12 phan tu thi co tat ca bao nhieu tap hop con?

8. Tir 15 but chi mau co mau khac nhau dor mot,
a) Co bao nhieu cach chon ra mot so but chi mau, tinh ca truong hop khong chon ca1 nao?

b) Co bao nhieu cach chon ra it nhat 8 but chi mau?

Ban c6 biét?
Tén goi Tam giac Pascal va Nhi thuc Newton

Tam giac Pascal dugc dat theo ten cua nha toan hoc, nha vat li
hoc, nha triét hoc tai ba nguoi Phap Blaise Pascal, sau cong trinh
ctia 6ng cong bo vao nam 1653, Thue r1a, tam gidc nay cung voi
cong thire khai trién biéu thite (a + b)" voi # la s0 tu nhién da
duoc nghien cuu treoc do botr cac nha toan hoc AnbovaBaTu
& the ki X, hay béi cac nha toan hoc Trung Hoa & thé ki XI.
Pascal co cong 1on trong viée nghién ciru mot cach hé thong cac
tinh chat ctia tam giac nay, ciing nhu phat hién ra cac moi lién hé Blaise Paccal

giita chiing voi i thuyet xac suat. (1623 - 1662)

Cong thire nhi thire Newton dwrge dat theo teén nha toan hoc, nha
vat li hoc vi da1 nguwol Anh Isaac Newton. Nhu tren da noi, thue ra
cong thire nay (treong hop s6 mii 1a so tu nhién) di duoc biet dén
trirde thoi Newton hang thé ki. Newton la nguoi cé cong mé rong
cong thite cho trrong hop so mii 72 1a s6 thue bat ki. Ong kham pha
ra cong thite do vao nam 1664, nhung d&n nim 1676 moi cong bo.

Cong thite nhi thite Newton co nhiéu tmg dung quan trong trong

Isaac Newton nhiéu nganh toan hoc khac nhau nhnr dai sc;”:-:, gial tich, Ii thuyét XAac
(1643 -1727) Slﬁ’[

(Theo Britannica)
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BAI TAP CUOI CHUYEN PE 2

1. Clning minh rang cac dang thitc sau diing véi moi n € N*.

n’(n+1)*

gy 1Pt agt . i = TR

b) 1.4+2.743.10+..+nBn+)=n(n+1?*

1 1 1 1 n

C) —+—+——+...+ = .
L3 ik BeF 2n-1)2n+1) 2n+l

. Chung minh rang voi moi n € N*:

a) 3" — 1 — 2n chia hét cho 4; b) 7" — 4" — 3" chia hét cho 12.

. Chimg minh rang 8" = »* vo1 moi n € N*.

1 L

4. Chning minh rang bat dang thire T ol diing vdi moi n € N*.

Ln

2 3 7 2

% - A 3 . .
. Tim he so cua »* trong khai trien:

a) (1 — 3x)% b) [1%] .

. Tim hé s0 cuia x° trong khai trién (2x + 3)(x —2)°.

a) Tim ba s0 hang dau tién trong khai trién ctia (1 + 2x)°, cac so hang duwroc viét theo thit
tir sO mit cua x tang dan.

b) St dung két qua trén, hiy tinh gia tri gan dimg cia 1,02¢

8. Trong khai trién biéu thitc (3x — 4)** thanh da thuc, hiy tinh tong cac hé so cua da thic

nhan duoc.

9. Chitng minh rang cac dang thirc sau diing véi moi n € N*:

40

a) 14 2C, +4C; +..+2""C~ +2"Cr =3",

b) C) +C; +C} +.+Cl=C, +C, +C] +..+C"".

2n 2n 2n 2n 2n 2n

-



Chuyén dé 3
BA DPUONG CONIC VA UNG DUNG

Ching ta da biét dinh nghia va phuong trinh chinh tac cia ba dudng conic, trong chuyén dé nay ta sé cing tim
hiéu chi tiét hon vé hinh dang va cac yéu té dac trung cia ba dudng conic nhu tdm sai, dudng chuan, ban kinh qua
tiéu, dong thoi van dung cac kién thiic nay vao giai quyét mot so van dé thuc tién.

Ny

oy I * i

PR Y1 cana 10n

- Xac dinh dugc céc yéu t6 dac trung cta dudng conic (dinh, tiéu diém, tiéu cu, dd
dai truc, ban kinh qua tiéu, tam sai, dudng chuan) khi biét phuong trinh chinh tac
cua dudng conic do.

~ Nhan biét dugc dudng conic nhu la giao ctia mat phang véi mat non.

— Giai quyét dugc mdt s6 van dé thuc tién gan véi ba dudng conic (vi du: gidi thich
mbt s6 hién tuong trong quang hoc, xac dinh quy dao chuyén déng ctia cac hanh
tinh trong hé Mat Trai, ...).

(&) sau chuyén dé na
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Bai 1.

it khoa: Elip; Truc ddi ximg; Tam doi xing; Ban kinh qua tiéu; Tam sai; Dudng chuan.

Hanh tinh M chuyén dong quanh
Mat Tro1 theo mot quy dao hinh
elip nhan tam Mat Tro1 lam tieu
diém F. Lam the nao dé tinh do dai
ctia doan FM khi biét phuong trinh
chinh tac cua elip?

v

1. Tinh do6i xiing ctia elip

On tap vé elip

Ta da biét elip (£) véi phirong trinh chinh the 2+ ; —1(0 < b < a)(Hinh 1) cé cac yéu td:

=

a
—Bondinhla4 (—a; 0), 4(a; 0), B, (0;-b), B(0. D).

—Truclonla4 A4, co do dai 2a, truc nho la B B, co do
: da1 2b.

Al( }‘4: — Hai tiéu diem 1a F,(—c; 0), F,(c; 0) v6i c=+a*-b?.
—il —:’,‘ @ i:'- ) ; _ < . . ; s S
— Tieu cu 2¢ la khoang cach giira hai fieu diem.

b Bl

Hinh 1
o1 Choelip (E) co phuong trinhchinh the X+ ; ]
__ iy

(0 < b < a) va cho diem M(x,, y,) nam trén (E).

Cac diem M(—=x;y).M(x;-y).M(=x,-y,) co
thuoc (£) hay khong?
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2 2 P b |B, o

Elip (B): =+ i’,, =1 nhén hai truc toa do lam
o

fruc déi xirng va nhan goc toa do lam tdm doi ximg. A,

Hinh chit nhat co cac canh di qua cac dinh cua elip - @ S
va song song voi cac truc doi ximg duwoc goi la

hinh chit nhat co sé cua elip. S b I R

Hinh 3
Vidui

-

2 2
Cho elip (E): Iz + “;1 =1 (0 < b <a)codbon dinhla 4 (-a;0),A4,(a; 0), B,(0;-b), B,(0; D).

)
a) Xac dinh toa do bon dinh ctia hinh chit nhat co s6 cuia (E).
b) Cho mot diém M(x; y) bat ki trén (E). Clntng minh rang:
b<OM<a,—a<x<a,-b<y<h.

Gidi
a) Goi PORS 1a hinh chit nhat co s& cia (E). Toa d6 bon dinh ctia PORS 1a:
P(-a; b), O(a; b), R(a; —b), S(—a; -b).

b) M(x; v) la diém bat ki trén (F) nén ta co: v 4
P B,|b Q
2 N . % W S el [T Y (x} »)
“a+y1:1. |
ﬂ" bh Al I A".l
2 yz 2 yz —a O a ,I}
Do0<b<anéntaco —+—<1va —+=—=521.
ai)ai b B b
S B |-b R
Suyrabl<x* +y S a el Sonr =,
Hinh 4
Vayb<OM < a.
1:2 2 1:2
Til’“1+y1:1jtacéﬁ£l:>x1£ﬂ1:>—a£x£ﬂ.
a- b a

-

Twong tw, ta ciing ¢6 ; <l=>y'<b*=-b<y<h

Chdi y: Moi diem thudc elip déu nam bén trong hinh chit nhat co sé.

@1 Viét phuong trinh chinh téc ctia elip cé kich thudce ctia hinh chit nhat co s6 14 8 va 6.

@;) Hiy gap mot manh giay c6 hinh elip (Hinh 5)

Hay xac dinh toa do dinh, tieu diem, tiéu cu, do dai truc cua elip nay.

thanh bon phan chong khit 1én nhau.

Hinh 5
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2. Ban kinh qua tiéu

2 2

VA
M
A . X | 3 oy & §
@Dz Cho diem M(x; y) nam trén elip (E): —+ - =1 %
a
co hai tiéu diem 1a F (¢, 0), F (c; 0) (Hirh 6). F = - >
a) Tinh F M?*va F M? theox, y, c. \ /

b) Chimg t6 réing: F M2~ F M?=4cx, FM—~FM= 2= Hinh 6

d

¢) Tinh do dai1 hair doan MF, va MF, theo a, c, x.
0 |
®  Cho diem M trén elip (E). Cac doan thang MF va MF, duoc goi la hal bdan kinh qua tiéu
clia diem M.
2 2

Do dai hai ban kinh qua tidu ciia diém M(x; y) trén elip (E): —+ i” _= | duge tinh theo
(1l

. : c c
cong thiuc: MF, =a+—x; MF,=a——x.
a a
R . c : c
Chiy:Vi-a<x<anén a+—x>0va a——x>0.
a a

Vidu2
2 2

Tinh d6 dai hai ban kinh qua tiéu ctia diém M(x; y) trén elip (E): ;5 + J; -1,
Gidi

Tacoa=5.b=3,suyrac=~a*—b>=4.

D6 dai hai ban kinh qua tiéu cia diem M(x; y) la:

Wizﬂ+£x:5+ix;wzza—£x:5—ix.
a 5 a 5
IE 2

QZ a) Tinh d6 dai hai ban kinh qua tiéu cta diem M(x; y) trén elip (E): 64+§6:1'
L)

2 2

b) Tim cac diém trén elip (E): —+ ; ~ 1 ¢6 dd dai hai ban kinh qua tidu bing nhau.
(1

@ Nguoi ta chitng minh duoc rang anh sang hay am thanh di tir mot tiéu diém, khi dén
= mét diém M bat ki trén elip luén luén cho tia phan xa di qua tiéu diém con lai, nghia
la di theo cac ban kinh qua tieu (Hinh 7a).
Vom xe dién ngam ctia mot thanh pho cé mét cét hinh elip (Hinh 7b). Hay giai thich
tai sao tieng ndi ctia mot ngwdi phat ra tir mot tiéu diém bén nay, méac du khi di dén
cac diem khac nhau trén elip van luén daéi lai t61 tiéu diém bén kia cung mot luc.

Hinh 7
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3. Tam sai

1 v A ]

g —=— e = —

4 2
N by B . . e Wi 3
Q Cho biet 1 sO e = — cua cac elip lan lueot g:z

a
3 1 1 ,
la — (HinhS).TinhtisE:Ethe:je

I o -
42 4 | . a F, O F. 5
va neu nhan xet ve sut thay doi cua hinh

dang elip gan vdi hinh chit nhat co so

khi e thay doi. Hinh 8

-

= g LR - ,
T1 s0 gitta tieu cw va do dai truc lon cua elip go1 la tam sai cua elip va dugce ki
n 1 o c
hitulae tacla e=—.
a

Vormoi elip,taluonco 0 <e < 1.

& &
Nhén xét: Ta cé 2 va' ¢ = y1-¢ , do do:
a

(l
— Khi tam sai e cang bé (tirc 1a cang gan 0) thi b cang gan a va elip trong cang “béo”.
f—

— Khi tim sai e cang 16n (tite la cang gan 1) thi ti s6 — cang gan 0 va elip trong cang “det”.
a
Vidu3
2 7 2 i
. s A 1 W N v W
a) Tim tam sa1 cua el . —+-—=1 vaehp (E): +—=1.
) P (E) AR P &) 2304
b) Khong can v& hinh, theo ban elip nao “béo” hon?
Gidi
: : T g e 3
a) Elip (E)coa=5,b=4,suyra ¢ =a* - b’ =3, EZ—ZE.
a

Elip(Ecoa=5,b=~24 suyrac=ya’-b> =1,e= Ez%.
a

. 3 1
b) Ta thay 3 > 3 vay elip (E') “beo” hon elip (E).

2 2 2 2
a) Tim tam sa1 cua eli : = +y =1 vaelip (E): a +y 2.
% ) P (E) 100 99 L 10 1

b) Khéng can v hinh, theo ban elip nao c6 hinh dang “det” hon?
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¥\ Trong hé Mit Troi, cac hanh tinh chuyén dong

‘f=~=’3 theo quy dao la duong elipnhan tam Mat Tron
la mot tidu diem. T hinh anh mo phoéng quiy
dao chuyen dong ctia cac hanh tinh (Hinh 9),
hiy so sanh tAm sai ctia quy dao chuyen dong
ctia Trai Pat vdi tim sai clia quy dao chuyén
dong cua tieu hanh tinh HD20782b.

(Nguon: https://www.nasa.gov)

4. Dudng chuan
:«5?:; . . a
g/ Cho diem M(x; y) trén elip (E): }1: =1 va hai duong thang A x + e 0;
i 2
a \ v
A x—— =0 (Hinh 10). Go1 d(M, A)), d(M, A,) lan luot la khoang cach to M den
a 2
a|_latex atex ﬁ
LA, Taco dM; A)=|x+— (vie>0vaa+ex=MF, >0).
e e e
MEFE, a+ex
Suy ra = =
d(M; 51) a—+ ex
e
MEF
Dua theo cach tinh trén, hiy tinh e
d(M; A,)
ﬂl
C
X
>
e

46

Hinh 10

Cho elip (E) ¢6 phurong trinh chinh tie 2=+ -; _ =1 va c6 hai tiéu diém F (~; 0), F.(c; 0).

l

i ]

Puong thang A X 2.9 duoc goi la duong chuan tng véi tidu diem F , va duong
e
thing A x— 2 — 0 duoc goi la duong chuan tmg véi tidu diem F cua elip (E).
2 . 2

MF, MF,

Véi moi diem M thude elip, ta luon co = =
dM;A) dM;A,)

r Y (l (1l A 3 - o . ~ r . A P - r
Chuy: Vi ——<—a < a<— nen duong chuan cua elip khong co diem chung voi elip do.
e e



Vidu4
2 2

Cho diém M(x; y) trén elip (E): ; e J; =1,

a) Tim toa d0 hai tidu diém va viét phuong trinh hai dwong chuan tong tng.
b) Tinh ti s6 khoang cach tir M dén tiéu diém va dén duong chuan tirong 1mg.
¢) V& elip (E), hinh chit nhit co s& va hai duong chuan cuia (E) trén hé truc toa do Oxy.

Gidi
Tamfm=5;b=3,,suyrac:\fal—bzzd;ezizi;izﬂ":%.
a 3 e ¢ 4
4 i g wi il " . x 25
a) Ung vai tiéu diem F (—4; 0), ta c6 duong chuan A : x+? =i
r g g v 5 A 25
Ungvmtleumemﬁ':(ﬂr; 0), ta co duong chuan A x—?:(].
By TG, P oy
dMA) dMLA) S
C VA
) P 3 |B, O
(VSR
5N O 5125
== \Kﬂahh";ffff/ e
o 3B, R A,

Hinh 11

@ Tim toa do hai tiéu diém va viét phwong trinh hai duong chuan twong ting ciia cac
L ,
elip sau:

2 2 . 2
R X ¥
8) (B — ==L b) (E.): Bt ]
) (E) 4 1 ) (E) 100 36
&i Lap phirong trinh chinh tic cia elip co tiu cu b%’mg 6 va khoang cach giita hai duong
Yo

2w ()
chuan la ?

BAI TAP

‘! 9

1. Chiaélin (g 22—
P T 3

a) Tim tam sai, chiéu dai, chiéu rong hinh chit nhét co sé ctia (E) va vé (E).
b) Tim d6 dai hai ban kinh qua tiéu cia diém M(0:6) trén (E).
¢) Tim toa dd hai tiéu diém va viet phwong trinh hai dwong chuan cia (E).
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2. Tim céc diém trén elip (E): :; + ;: —=1 c0 do da1 ha1 ban kinh qua tieunho nhat, 16n nhat.
3. Lap phuwong trinh chinh tac cia elip co tiéu cu bang 12 va khoang cach giita hai duong
chuan la @
0
4. Cho elip (£): :;1 + 'T = I,

a) Tim tam sai va do dai hai ban kinh qua tiéu cta diem M(3; 0) trén (E).
b) Tim diém N trén (E) sao cho NF =NF,
¢) Tim diem S trén (E) sao cho SF = 28F.
5. Trai Dat chuyén dong theo mot quy dao 1a duong elip m:’:n tam sa1 la 0,0167 va nhan

tam Mit Troi 1a mot tidu diém. Cho biét khoang cach gan nhat gura Trai Pat va tam

Mat Troi la khoang 147 triéu km, tinh khoang cach xa nhat giita Trai Pat va tam Mat Troi.
(Nguon: https://www.universetoday.com)

Hinh 12

6. Ngay 04/10/1957, Lien X0 da phong thanh
cong vé tinh nhan tao dau tién vao khong gian,
ve tinh mang ten Sputnik I. Ve tinh do co quy
dao hinh elip (E) nhan tam Trai Pat la mot tidu
diém. Cho biét khoang cach xa nhat giita vé
tinh va tam Trai Pat 1a 7310 km va khoang
cach gan nhat giita vé tinh va tim Trai Pat
1a 6586 km. Tim tam sai ctia qu¥’ dao chuyéen W,
dong cua ve tinh Sputmk I. Hinh 13

(Nauon: https://vi.wikipedia.org)
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Ban c6 biét?

JOHANNES KEPLER VA QUY LUAT CHUYEN PONG CUA CACHANH TINH

Replﬂ (Johamnes kepler) la nha toan hoc va thien van hoc
noi tieng nguoi Puc. Ong la mot trong nhimg dai dién
ctia cudc cach mang khoa hoc thé ki XVII. Kepler duoc
biét dén nhiéu nhat béi cac dinh luat vé chuyén dong
thién the mang tén ong.

Ba dinh ludgt ctia Kepler:

DPinh ludr 1: Cac hanh tinh chuyén ddng quanh Mat Troi
theo qu¥ dao la dwong elip voi Miat Troi nam tai mot
tiéu diem.

Pinh ludt 2: Duong noi mot hanh tinh véi Mt Troi quét
qua nhiing dién tich bang nhau trong nhitng khoang thoi
gian bang nhau.

Dinh ludgrt 3: Binh phuong chu ki quy dao cua mot hanh
tinh t1le vor lap phuong mra do dai truc 1on cua quy dao.

Nghia la néu ta gol T &7 lan luot 1a thoi glan de hai
hanh tinh quay hét mét vong quanh Mat Troi va a,, 4
lan luot 1a d6 dai nia truc 16n elip qu¥ dao ciia hai hanh
tinh do thi ta co:

hog — —

nhannes Kepler
(1571 — 1630)

-t

Mat Trin

(Nﬂrmn https://vi1. W1k1pecha org/wiki/Johannes kepler)

S— — m = - = m — = — e o
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Bai 2. Hypebol

Tir khoa: Hypebol; Truc d6i xiing; Tam doi xitng; Ban kinh qua tiéu; Tam sai; Dudng chuan.

" Nho viec thu tin higeu fir hai tram phat song
F, va F_ trén bo, hé thong dinh vi dat tai
diém M trén con tau tinh dwoc hidu so
khoang cach tir M dén F » F, va xac dinh i
dirgc mot duong hypebol di qua M. \

\ 600 km
Tram phat song

1. Tinh déi xdiing ctia dudng hypebol
On tap vé hypebol
Ta da biét hypebol (H) voi phuong trinh chinh téc

) .

‘; - ;; =1 (a> 0; b > 0) (Hinh 1) ¢ cac yéu to
co ban sau:

= Caf truc Ox tai hai dinh 4,(~a; 0), 4,(a; 0) nhung
khong cét truc Oy.

—Truc thuc la4 4, co do dai 2a.

—Trc aola B B, co do dai 2b vor B,(0; —b), B,(0; b)
1a hai diém trén Oy.

— Hai tiéu diém 13 F, (—c; 0), F,(c; 0) véi c=+a* +b°.
—Tiéu cu 2¢ 1a khoang cach gifta hai tiéu diem.

Chui y: Hypebol gom hai phan riéng biét nam hai bén truc o, mdi phan goi 1a mot nhanh
cua hypebol. Nhanh di qua dinh 4, (—a; 0) gom nhimg diem M(x; y) vdi x < —a va thoa man
MF_ — MF = 2a. Nhanh di qua dinh 4 (a; 0) gom nhiing diem M(x; y) véi x > a va
thoa man MF —MF, = 2a.

2 2
X

Cho hypebol (H) véi phuong trinh chinh tic —- il =1 va diém M(x; y,) nam

e

trén (H). Cac diem M (=x,, ), M (x,; ), M,(—x,; —y,) co thudc () khong?

B 2 2
Hypebol (H): I.,, —~ ; —=1 nhan hai truc toa do lam
=

fruc doi xuene va nhan géc toa do lam zdm doi Xumng.
Hinh chit nhat co hai canh lan luot di qua hai dinh
A,. A, va song song vol truc Oy, hai canh con lai
d1 qua B, B, va song song vol truc Ox duoc go1 la
hinh chi¥ nhat co sé cua hypebol (H).
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Nhdn xét: Khi cang tién xa goc toa do, hai nhanh ctia hypebol (&) cang tién gan dén hai
duwong thang chita hai duong chéo cia hinh chit nhat co s& (nhung khong c¢é diém chung).

_ : b b . .
Hai duong thang nay co phuong trinh y = —x, y = ——x va dwoc goi la hai durong tiém cdan
a a
cua hypebol (H).
Vidui

Cho hypebol () co hai dinhla 4 (—a; 0),4,(a; 0) vatrucaola B B, vo1B (0;-b), B,(0, D).
a) Xac dinh toa do bon dinh cua hinh chir nhat co so cua (H).
b) Cho mot diém M bat ki trén (). Chitng minh rang a < OM.
Gidi

a) Go1 PORS la hinh chit nhat co so cua (H).
Toa d6 bon dinh ctia PORS la:

P(-a;b), O(a; b), R(a; -b), S(-a; D).
b) Goi M(x; y) la diém bat ki trén (H).

2 2 2

V X

X
Taco ——-==1,suyra —21

a b a
nen a* < x* <x*+ y*= OM*.
Do do, a < OM.

Chu y:Moi diem thudc hypebol (ngoai trit hai dinh) déu nam ngoai hinh chit nhat co sa.

@1 Viét phuwrong trinh chinh téc ctia hypebol c¢6 kich thudce cia hinh chit nhét co sé 1a 8
Vi 6. Xac dinh dinh, tiéu diém, tiéu e, d6 dai truc ctia hypebol nay:

Khi bay véi van toc siéu thanh (toc d6 chuyén dong 16n hon toc d6 am thanh trong
cling moi treong), mot may bay tao ra mot viing nhidu dong trén mit dat doc theo mot
nhanh ctia hypebol () (Hinh 4). Phan nghe 16 nhat tiéng on ctia ving ndi trén dwoc
ooi 1a tham nhifu dong. Bé rong cuia tham nay gap khoang 5 lan cao d6 clia may bay.
Tinh cao d6 ctia may bay, biét bé réng ciia tham nhidu dong duoc do cach phia sau
may bay mot khoang la 40 mule (mule (dam) la don vi do khoang cach, 1 mule ~ 1,6 ki)

va (H) co phuong frinh: 2 2
X = ¥y g
400 100
yl
‘l‘:\,
. i 1‘\

Eérﬁﬂgg’-ﬂa ‘\‘
tham nhiéun déng LY

_40 -20
40 20

D

Hinh 4
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2.

Ban kinh qua tiéu

"
Ee)

b

Q Cho diém M(x; y) nam trén hypebol (H): xl = ;:2 =1,
a

52

a) Chung minh rang FM?—FM?*= 4cx.

b) Gia st diem M(x; y) thudc nhanh di qua A (—a; 0) (Hinh 5a). Su dung két qua
da chung minh duogc ¢ cau a) két hop vor tinh chat MF, — MF = 2a da biet de

chimg munh MF_ + MF, = 22 Th do, chimg minh cac cong thue: MF, = —a — Ex;
: a a
MF_ =a - “x
a

b) Gia st diem M(x; y) thudec nhanh di qua A, (a; 0) (Hinh 5b). Su dung ket
qua da chung minh dugc o cau a) két hop vor tinh chat MF — MF_ = 2a da biét de
chung mmh MF, + MF = 212 Ti do, chung minh cac cong thirc: MF = a + Ex;

a a
c
MFIZ—aJr —X.

a

Hinh 5

Cho diem M thude hypebol (H). Cac doan thang MF  va MF, dugc goi la ha1 ban kinh
qua tiéu cia diem M.

ﬂ
-

D6 dai hai ban kinh qua tiéu ctia diém M(x; v) trén hypebol (H): Z—— ;’ _ =1 duoc tinh
iy
theo cong thnre: MF, = a+—x ,MF, = a——=x|
(l (l
Vidu2
Tinh d6 dai hai ban kinh qua tiéu ctia diém M(x: y) trén hypebol (&) i; - J; o
Gidi

Tacoa=4,b=3,suyrac=>.
Po dai hai ban kinh qua tiéu cia diem M(x; v) 1a:

4+£x
4

C
d+—X
a

MEF, = . MF, =

c
a——x|=4——x|.
a




2 2
% Tinh do dai hai ban kinh qua tiéu cia diem M(x; y) trén hypebol (H): ; — ;6 =1s
X2y
ﬁﬁza Tinh 9 dai hai bin kinh qua tiéu ctia dinh 4,(a; 0) trén hypebol (H): —5— =1
Yo i

3. Tam sai

2 .

() Cho hypebol (H): 5 -2-=1. Chimg t6 ring <> 1
3 a- b a

-

%= Ti s0 giita tiéu cur va do dai truc thuc la tdm sai cia hypebol va duoc ki hidu la e, nghia

ﬁ c
lae=—.
a

Vo1 ma1 hypebol, ta luonco e > 1.
Vidu3
Ii B yl N 1
64 36
Gidi

Tim tam sa1 cua hypebol (H):

Tacoa=8,b=06,suyra r::\/alerl =

Vay fim sai ciia (Z) 1) TR
a 8 4

% Tim tam sai cua cac hypebol sau:

2 2 2 2 2 2

X X X
a) (H,) 4—"’1 -1, b)@#H) 9—’2”5=1; ¢) (H,) 3—3; =

@ Cho hypebol (H) cé tam sai bang V2. Chung minh true thue va true ao cua (H) co
3 46 dai bing nhau.

@ Mot vat thé ¢ quy dao 1a mot nhanh ctia hypebol (H), nhin
4 tAm Mt Troi 1am tiéu diém (Hinh 6). Cho biét tam sai cua (H)
bang 1,2 va khoang cach gan nhat giita vat thé va tam Mat Troi
la 2.10% km.
a) Lap phuong trinh chinh tac cia (H).
b) Lap cong thurc tinh ban kinh qua tieu cua v1 tr1 M(x; y) cua
vat the trong mit phang toa do.

J MitTroi
F

Hinh 6

53



4. Dudng chuan

54

) ChodiémM(x;y) trénhypebol (H): —— i _ =1
(1

i
.........

"
=

=]

M
va hai dudng thing A - x+ = =0,
e r .
A: x—2 =0 (Hinh 7). \ el e X
2 . 7 5
Go1 dM, A), dM, A) lan lwot 1a khoang
cach tir M dén cac duong thang AN
&1
, MF ‘H-I—EI‘ ‘a+e.x‘
Ta co: = = =g, Hinh 7
d(M; A)) a ‘.—:‘I—I—E.I‘
x+— L "1
e e
Dua theo cach tinh trén, tinh v
wa theo cach tinh trén, AG A
IE‘. yi
Cho hypebol (H) co phuitong tinh chinh taec —— b2 =1va céhaitiéu&ém}?l(—c; 0),F (c;0).
5 2
Puong thang Ac X+ 29 dwoc goi 1a dwong chuan tng voi tiéu diem F , va durong
e
thang A x— -0 duoc goi 1a duong chuan ung véi tiéu diem F , cua hypebol (H).
: e
Vo1 moi diem M thude hypebol, ta ludn co il - Mkl e.
dM:A,)  dM:A,)
Chuy: Vi —a< 2«2 <a mén duong chuan cia hypebol khong co diem chung vai
e e
hypebol do.
Vidu4

3 )
= =

Cho diem M(x; v) trén hypebol (H): iﬁ - J; =H

a) Tim toa do hai tiéu diém va viet phwong trinh hai dwong chuan trong ting.

b) Tinh ti s0 khoang cach tir M dén tiéu diém va dén duong chuan tirong ting.
Gidi

Tacoa=4,b=3,suyra r::x/alerz =9, ezizg; —_ =

a e c 5



a) Ung voi tiéu diém F (-5;0), ta co duong chuan A, : x+ % =),

Ung véi tiéu diém F (5;0), ta co duong chuan A, : x— % =1}

MF, MF, 5
e =—.

b) Ta co = =
d0M,A)  dOLAy) 4

Tim toa do hai tiéu diém va viét phwong trinh hai duong chuan tuong tmg cla céac
hypebol sau:

2 2 2 2 2

X 3 5 ¥ X
sl bj () Sl 0) (H,): =5 —}; =1,

@ Lap phuong trinh chinh tic ctia hypebol co tidu cur bang 26 va khoang cach giita hai
e
288

duong chuan bang 5

BAI TAP

2 2

1. Cho hypebol (H): =—~2 — il
HE #) 144 25
a) Tim tam sai va do dai hai ban kinh qua tiéu cia diem A/ [1 3 %} tren (H).

b) Tim toa d6 hai tiéu diém va viet phirong trinh hai dwong chuan tuong tng.
¢) Tim diem M(x; y) € (H) sao cho NF = 2NF_va1 F , F, la ha tigu diem cia (H).

2. Lap phuong trinh chinh tac ctia hypebol co tiéu cur bang 20 va khoang cach giita hai
duong chuan bang %
3. Cho duong tron (C) tam F, ban kinh » va mot diem F ,thoaman F F = 4r.
a) Ching to rang tam cta cac duong tron di qua F , va tiép xuc voi (C) nam trén mot
duong hypebol (H).
b) Viét phuong trinh chinh tac va tim tam sai ctia (H).
4. Trong hoat dong ma dau bai hoc, cho biét khoang
cach giita hai tram vo myén la 600 km, van toc

séng vo tuyenla 300 000 km/s va thei gian con tau Contiu gl
nhan duoc tin hiéu tir hai tram trén bo bién ludn B ki F,
cach nhau 0,0012 s (hai tram vo tuyen phat cac tin }\ A
hiéu ctng mot thoi diém). Viét phuong trinh chinh " 0 eonkm

Tram phat song

tac ctia quy dao hypebol (H) ctia con tau.

Hinh 8
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Ban co6 biét?
Hé théng dinh vi LORAN

v A
2 2
i ] 80
14400 8100
40 4
o NH = _-‘ |
‘E: —§20 —80 —40 o 40 X
40

Ngudi ta da ting dung tinh chat ciia cac dwong hypebol d dinh vi tau thuyén ven bién
thong qua hé thong LORAN.

(Cach van hanh cua mot LORAN nhu sau:

Kl har tram phat 7, va F, phat tin hieu cung mot
thoi diém dén con tau, th1 hien 50 giita hai thoi
diém con tau nhan duoc tin hiéu tir hai tram nhéan
vai toc do clia song vo tuyen sé cho hidu s6 khoang
cach tir vi tri cta tau dén F ,va F. Do do, con tau
dang & dau do trén mot hypebol ¢ tiéu diem 1a F 1
va F,. Bang cach dua vao tram phat song thit ba,
F, chung ta co thé hinh thanh mét nhanh hypebol
khac voi cac tiéu diem la 7 va F. Khi do vi tri
ctia con tau la giao diem cuia hai nhanh hypebol
neu tren.

Nguyén tac dua trén cac hypebol giao nhau nay duoc sit dung trong hé thong dinh vi tam
xa, dugc ga1 la LORAN (LOng RAnge Navigation). Cac tram radar dong vai tro la tieu
diem cnia cac hypebol, va tat nhién, may tinh dwoc st dung cho nhiéu thao tac can thiét
dé xac dinh vi tri cta con tau.

(Nauon: https://en wikipedia.org/wiki/LORAN)



Bai 3. Parabol

Tir khod: Parabol; Truc d6i xding; Dinh; Ban kinh qua tiéu; Tam sai.

/ Mit cat ctia gwong phan chiéu ciia mot dén pha 1a mot
parabol (P) vdi tim cia béng dén dit tai tiéu diem F.
Lam thé nao @& tim khoang cach tit F dén mot diém
trén gwong khi biét phwong trinh chinh tic cta (P)?

1. Tinh déi xiing ctia dudng parabol

On tap vé parabol

Ta d3 biét parabol (P) voi phwong trinh chinh tac

V2= 2px co tiéu diém F[%;U] va co duong j
i
, X
chuan A x= —g.

Parabol (P) nhian Ox lam fruc déi xieng.

Giao diém ctia parabol (P) va true doi xitng ciia no
g01 la dinh cua parabol.

Hinh 1

Cha y: a) Voi moi diem M(x; y) thude parabol (P): v2 = 2px (v6ip > 0) ta déucox >0,
suy ra (P) thudc nita mat phang toa do co x > 0.

b) Vi P <0onén dwong chuan ctia parabol khong ¢é diem chung voi parabol do.

2

Chimg t6 rang néu diem Mx,.y,) nam trén parabol (P) thi diém M (x,; —y,) cling nam
trén parabol (P).

Khoang cach tir tiéu diém dén duong chuan goi la tham sé tiéu ctia parabol.

Chui y: Khac véi elip va hypebol, duong parabol chi cé mot truc doi ximg, mot dinh va
khong cé tam doi ximg.
Viduit
Tim toa do tiéu diem, toa do dinh, phuong trinh duong chuan va truc doi X1mg cua
parabol (P): v*= 4x.

Gidi
Tacd 2p =4, suyrap=2. Vay (P) co tieu diem F(1; 0), dinh O(0; 0) duong chuan A: x =—1
va nhan Ox lam truc doi ximg.
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% Tim toa do tidu diém, toa do dinh, phiong trinh duong chuan va truc doi xing ctia cac
parabol sau:

1
AP F=2 D@ r=x,  JP)r=cx
gjﬁu Trong mit phang Oxy, cho diém A4(2; 0) va duong thing d: x + 2 = 0. Viét phuong
=1 trinh cia duong (L) 1a tap hop cac tim J(x; y) ciia cac duong tron (C) thay doi nhung
luon luon di qua 4 va tiep xuc voi d.

2. Ban kinh qua tiéu va tam sai cta parabol

o |1
"2 Cho diem M(x; y) trén parabol (P): y*= 2px (Hinh 2). e M(x; y)
Tinh khoang cach tir diém M dén tiéu diém F cia (P).
7 X
2
A

Hinh 2

-

Cho diém M trén parabol (P) co tiéu diem F va dudng chuan A. Ta goi doan FM la

« R . T, Y FM \ A . 7
ban kinh qua tiéu cua diem M va go1 t1 s0 e = la tam sai cua parabol (P).

d(M;A)
Moi parabol déu ¢ tam sai e = 1 va parabol chinh tac (P): y*= 2px c6 do dai ban kinh

qua tiéu cta diem M(x; v) la FM =x + £

2

Vidu2
Tinh ban kinh qua tiéu cta diem M(1; 2) trén parabol (P): v*= 4x.
Gidi
Ta co 2p =4, suy ra p = 2. Vay do dai ban kinh qua tiéu ctia diem M(1; 2) la:

T e
7 )

% Tinh ban kinh qua tiéu cia diem dudi day trén parabol tong tng:
a) Biem M, (1; —4) trén (P)): »*= 16x;
b) Biem M,(3; -3) trén (P,): y*= 3x,
1

¢) biem M,(4; 1) trén (P,): y* = E.x.
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@ Mot cong cd dang mot duong parabol (P). Biét chiéu
2 cao cla cong la 7,6 m va khoang cach giita hai chin

diém F cia (P) bing mét doan day néi tir dinh S cia |
cong. Tinh khoang cach tir tim ngdi sao dén dinh cong.

% Mit cit ctia mot chao ang-ten co dang mot parabol (P)
=3 c¢6 phuong trinh chinh tac y? = 0,25x. Biét dau thu tin
higu cua chao ang-ten dat ta1 tieu diem F cia (P). Tinh
khoang cach tir diém M(0,25; 0,25) trén ang-ten dén F.

BAI TAP

1. Tim toa do tiéu diem va phuong trinh duong chuan cia cac parabol sau:

) (P, r="T% b) (P.): y1=%x; IR V= J2 x

2. Tinh ban kinh qua tiéu ciia diem da cho trén cac parabol sau:
1

a) Biem M (3, -6) trén (P)): »*= 12x,  b) Biem M (6; 1) tén (P)): y*= =
c) Biem M, (\/5:,\5) trén (P,): ylzﬁx.
3. Trong mit phang Oxy, cho diem A(i - 0) va duong thang d: x + %= 0. Viét phuong trinh

cua duong (P) la tap hop tam M(x; y) cua cac duong tron (C') d1 dong nhung luon luon di
qua 4 va tiép xuc véi d.

4. Cho parabol (P). Trén (P) lay hai diém M, N sao cho doan thang MN di qua tiéu diém F

ctia (P). Chning minh rang khoang cach tir trung diém 7 cta doan thang MN dén duong
A 2 - ]- ) ) ) ) r - A r ;o
chuan A cua (P) bang EM va duong tron duong kinh MN tiep xiic vor A.

5. Hiy so sanh ban kinh qua tiéu ctia diem M trén parabol (P) véi ban kinh ctia dudng tron
tam M, tiep xtic voi duong chuan cua (P).

6. Mot sao choi A chuyen dong theo qu§ dao cé dang mét parabol (P) nhan tAm Mt Troi 1a tidu
diém. Cho biét khoang cach ngan nhat gitta sao choi A4 va tam Mt Troi 1a khoang 112 km.

a) Viet phuong trinh chinh tac ctia parabol (P).
b) Tinh khoang cach giita sao chdi 4 va tam Mat Troi khi sao choi nam trén duwong thang
di qua tiéu diém va vudng goc voi truc doi xing cua (P).

7. Mit cat ctia gwong phan chiéu ciia mot dén pha cé dang mot parabol (P) co phuong trinh
chinh tic 32 = 6x. Tinh khoang cach tir diém M (1;+/6 ) trén guong dén tiéu diém cua (P).
(vo1 don vi tren he truc toa do la xentumet).
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Bai 4. Tinh chat chung ciia ba dudng conic

11 khod: Dudng conic; Tiéu diém; Dudng chuan; Tam sai.

Ta1 sao nguo ta go1 elip, hypebol, parabol 1a ba duong conic?

1. Giao cia mat phang véi mat nén tron xoay

p Gan mot doan ong nhua vao dau béng ctiia mot dén chiéu nhé d tao ra mot chum

! anh sang hinh mat nén tron xoay (Hinh 1a, b). Chieu dén 1én mot birc trong voi cac
g6c nghiéng khac nhau dé anh sang tir dén hat 1én biic tuong tao thanh cac béng khac
nhau (Hinh 1c, d, e). Nhan xét hinh dnh ban nhin thay trén birc tuong.

Hinh 1
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Nguoi ta chimg minh duoc co thé tao ra cac duong tron, elip, hypebol, parabol bang cach
. o, Cho mat phéng cat mit nén tron xoay.

Y-
1 Giao ctia mot mit phang véi mot mit nén tron xoay (mét phang khong di qua dinh
ctia mit non) co the 1a duong tron, duong elip, duong hypebol hay dwong parabol.

Vidui
Trong Hinh 2a, giao ctia mit phang va mit nén la mot duong parabol.

a) b) c)
Hinh 2

Qi Giao ctia mat phang va mat nén trong Hinh 2b, ¢ ¢ dang duong gi?

f Khi may bay bay song song voi mat dat voi van toe 1on hon van toc ctia am thanh s&
1 tao ra cac 1op khong khi dao dong ¢6 hinh mat non (nén Mach) (Hinh 3) va taora tieng
no manh, goi 1a tiéng no siéu thanh. Nhitng nguoi trén mat dat néu nghe thay tiéng no
nay cung mot thoi diém thi vi tri cia ho cung thude mot duong hypebol. Hay giai thich
dieu nay.

.-""f ; .|I .‘Il

Nén Mach Wy
sy |
1 f |
| |

I.T'x [
|

'| I |Iﬂ |
. | |
— Lk I."l !k ' |I b | )

Hypebol — —+ / !

Mt dit

Hinh 3
2. Xac dinh dudng conic theo tam sai, tiéu diém va dudng chuan

Q Cho duong conic ¢6 tiéu diem F, duong chuan A 7

va mot diém M 1a diém nam trén duong conic do. K / / {—\(E)
T‘i .i':h.' ]-'.H. h.ﬁ. -{..-I ti .i’-.u. M 5 t_.-._ . &
im mo1 lién he giira ti s0O va ten goi

cua duong comnic. o
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Pinh nghia chung cua cac duong conic

:0-

® (Cho diém F co dinh va dwong thang A co dinh khong di qua F. Tap hop cac diém M
MF
d(M,AN)

Piem F goi la tiéu diém, A goi 1a dwong chudn va e goi la tdm sai ciia duong conic.

sao cho ti $0 bang mot hiang s6 dwong e cho trrde duoc goi la dwdng conic.

Tur dinh nghia trén, két hop vai tinh chat cta elip, parabol va hypebol, ta co:

* Elipla duong conic cotamsai e < 1;
Parabol la dwong conic co tamsai e =1,

Hypebol la duwong conic co tam sai e > 1.

Vidu2
Xac dinh tam sai, toa do mot tiéu diem va phwong trinh duong chuan twong tng cia moi
dirong conic sau:

a) 2= l4x; b) —+—=1; c) ——=1.

Gidai
a) Conic (P): y*= 14x la mot parabol. Taco co 2p =14, p=7.

S TR 7 : 2 g p— | .
Suy ra (P) co tieu diem F(E . 0), duong chuan A: x= e tam saie = 1.

2 2

b) Conic (E): 1"; +J; — 1 12 mot elip.

a g4

Ta co: a:\/IOjb:\/ic:\jal—bE:\E?g: a4 2 - 8 \/_""1;:2\/5_
e
i)

—T ; 2 s ; 2
Suy 1a (E) co tiéu diem F,(=/5,0), duong chuan A, 1 x= ~24/5 vatimsai e= g

-

¢) Conic (H): j . f ; =1 la mot hypebol.

Tacod a=2.b=23.c=~Ja* +b* = 493:5:2?5:%:1.

¢ e

Suy ra (H) co tidu diem F,(4,0), dwong chuan A, :x=1 vatamsai e=2.

Vidu3
Cho duong thang A: x + y — 1 =0. Goi tén va lap phwong trinh ctia cac duong (L) la tap
hop cac diem M(x; ) thoa man i e trong moi trueong hop sau:
i d(M, A)
3)225; b)e=2; c)e=1.
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Giai

Ta co MO = 'szerz vadM, A) = ‘IJF“E_I‘_

V2

a) (L)coe= % <1, do do (L) la mot duong elip.
TacoM(x,v) e (L)< b = = &< 2MO =d(M, A)
d(M,A) 2
= 2\/t3+y3 = p+y-1 S8 ty)=x+ty-1)
V2

S8+ 8=+ 1y +2xy-2x-2y+t1l T+ TV —2xp+ 2x+2y-1=0.

Vay elip (L) co phuong trinh 7x* + 7y* — 2xy + 2x + 2y — 1 =0.

b) (L) cde=2> 1, dodd (L) 1a mot hypebol.

TacoM(x,y) e (L)< P =2 MO=2dM, A)
d(M, A)
oy -\/IE-I—_}’E = Z‘Ii/};__l‘ S X+ yr=2xty—1)>

S xP+ Yy =2+ v+ 2xy —2x—2y+t e x*ty+ dxyy—Ax -4y +2=0.

Vay hypebol (L) co phwong trinh x* + y* + 4xy—4x -4y + 2 =0.

¢) (L) coe=1, dodo (L) la mot parabol.

MO
Ta c6 M(x: L) =1 & MO=dM, A
acoM(x;y) € (L) J01.5) (1, A)

— ’JIE"'}’E = ‘x—i_J%_l‘ <22+ y)=x+y—1)2

S+ 2=+ Y+ 2y - 2x—-2y+tl o x*+y - 2xy+ 2x+ 2y —1=0.

Vay hypebol (L) co phwong trinh x* + y* —2xy + 2x+ 2y — 1 =0.

Xac dinh tAm sai, toa dd mot tiéu diem va phuong trinh duong chuan tirong 1tng ctia
moi dudng conic sau:

S & 9 1
a ] = b = § c) y =—x,
)5 2 )12 4 ‘ 2
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fﬁh%ﬁ X i ¥ % : . 3 . .
?ﬁu} Quy dao cua cac vat the sau day la nhitng duong conic. Nhitng duong nay la elip,

=2 parabol hay hypebol?

Tén Tam sai
Trai Pat 0,0167
Sao choi Halley 0,9671
Sao choi Great Southern of 1887 1,0
Vat the Oumuamua 1.2 Hinh 5. V4t thé Oumuamua

Nguon: https://vi.wikipedia.org/wiki/oumuamud

BAI TAP

1. Xéc dinh tam sai, toa do mot tiéu diem va phwrong trinh duong chuan twong tmg ctia moi
dirong conic sau:

2y y :
a +—=1; b ——=1 C =%
)5t ) 510 AR~

2. Viét phwong trinh ctia conie co tam sai e = 1, tidu diém F(1; 0) va duong chuan A: x+ 1 =0.

3. Viét phuong trinh ctia conic (€) trong moi trirong hop sau:
a) (C) co tidu diem F(8; 0), duong chuan A: x —2 =0 va tAm sai e = 2;
25

. . A 5 A 1 ~ X 4
b) (C) co tieu diem F(—4; 0), duwong chuan A : .:s:+?: Ova tam sal e= 3

4. Qu¥ dao clia cac vat the sau day 1a nhitng duong conic. Nhitng duong nay 1a elip, parabol
hay hypebol?

Tén Tam sai
Sao Hoa 0,0934
Mat Trang 0,0549
Sao Thuy 0,2056
Sao choi Ikeya-Seki 0,999 Hinh 6. Sao chéi lkeya-Seki nhin tif Trai DAt
C/2019 Q4 33 Nguén: https://vi.wikipedia.org
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BAI TAP CUOI CHUYEN PE 3

k| Ea! r - Rt o o, z L1 r r . r r- " l:-\. = r
1. Tim toa do cac dinh, tieu diem va ban kinh qua tieu ung vo1r diem M(x; y) cua cac
COnic saL

g, % 9

X" y X° ¥

o]

q) —+—=—=1: b) —— =] . c)¥=11x
)169 144 )25 144 )3
| | 32 yz
2. Choeli ! e
p (E) =

a) Xac dinh toa do cac dinh, tieu diém va tim tam sai cua (E).

b) Viét phuong trinh chinh tac ctia parabol (P) co tiéu diém la tiéu diém co hoanh d6 duong
cua (E).

¢) Viet phuong trinh chinh tac cia hypebol (H) ¢6 hai dinh 1a hai tidu diém cta (E), hai
tiéu diem 1a hai dinh ctia (E). Tim tam sai cia ().

3. Xac dinh tam sai, tidu diem va duong chuan tuong ing ctia moi duong conic sau:

Q) —+—=1; b) 2 =1 - c) v' = Tx.
) 16 12 ) ] 4 )y

4. Cho duong thang d: x +y — 1 =0 va diém F(1; 1). Viet phirong trinh dwong conic nhan F
1a tiéu diem, d 1a duong chuan va c6 tam sai e trong moi truong hop sau:
a)ez%; b)e=1; c)e=2.

5. Mat Triang chuyen dong theo mot qui dao la duong elip
co tam sa1 bang 0,0549 va nhan tam Tra1 Pat 1a mot tiéu
diém. Biét khoang cach gan nhat gifta tam Trai Pat va tam
Mat Trang la 362 600 km. Tinh khoang cach xa nhat giira
tam Trai Dat va tam Mt Trang.

Nguon: https://www.universetoday.com

Hinh 1. Trai Bat va Mat Trang

6. Ta di biét tinh chat quang hoc ctia ba duong conic (xem phan doc thém Ban ¢é biét? &
trang 72, sach giao khoa Toan 10, tap hai). Hypebol ciing cé tinh chat quang hoc tirong
tu nhw elip: Tia sang hudng téi tidu diem F . cua hypebol () k1 gap mot nhanh cua ()
s€ cho tia phan xa di qua F, .
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. Guong phan chiéu cia mot dén chiéu c¢é mat cat hinh

Mot nha nghién ciru thiét ké mot kinh thién van vo tuyén chita hai gurong ¢d mit cat hinh
parabol (P) va hinh mot nhanh ctia hypebol (H). Parabol (P) cé tiéu diem F  va dinh S.
Hypebol (H) co dinh 4, ¢6 chung mot tidu dieém 1a F . VO1 (P) va con co tieu diem thu
hai F (Hinh 3).

Nguyen tic hoat dong cua kinh thien van do nlnr sau: Tin higu dén tir vii tru duoc xem
nhw song song vdi truc ctia parabol (P), khi dén diém M ciia (P) sé cho tia phan xa theo
hu’rémg MF , tia nay gap (H) tai diem N va cho tira phan xa to1 7, la no rthu tin hueu. Cho
biet SF =14m,SF =2mvaAF =1 m. Hay viet phuong trinh chinh tac cua (P) va (H).

(Nguon: https://sciencestruck. com/parabolic-mirror-working-principle-applications)

&=

Hinh 2 Hinh 3

Mat cat cia mot chao ang-ten 1a mot phan ctia parabol (P).
Cho biét dau thu tin hiéu dat tai tiéu diém F cach dinh O cta
chao mot khoang la Em.

a) Viet phuong trinh chinh tic ctia (P).

b) Tinh khoang cach tir mot diem M(0,06; 0,2) trén dng-ten
den F.

parabol (Hinh 5). Chiéﬁu rong gitra hai mep vanh cua guong

la MN =32 cm va chieu sau cua guong la OH = 24 cm.

a) Viet phuong trinh chinh tac cia parabol do.

b) Biét bong dén dat tai tidu diém F cua gwong. Tinh
khoang cach fir bong den to1 dinh O cua guong.

% J




BANG GIAI THICH THUAT NGU

B

Ban kinh qua tieu

Poan ﬂlﬁﬂg noi tidu diém cua conic voi
mot diém nam trén conic.

C

Cong thirc nhi thirc N ewton

La cong thie khai trien:
({I+b)”: Elln_l_cl ulb-|—

= Cfﬂ” R —I—C:: ab™ + C::b".

b
Dinh cua conic
Giao diém cua conic voi cac truc doi XUng.
Puong chuin
Xem dinh nghia dirong conic.
Puong conic
Tap hop cac diém co ti so khoang cach tir
diem d6 dén mét diém co dinh F va mot
du:ﬂng thang co dmh A (khﬂng di qua F)
bang mot hing so e. Piém F goi la tidu
diem, duong thang A goi 1a diecong chuan
tirong tmg voi tidu diém F va hang so e goi
la tam sai cua conic.

MF

(C)={M|d(M;&):e}.

E

Elip

Puong conic co tam sai e < 1.

G

Gia thiét quy nap

Gia thiét duoc dua ra tai budc quy nap cia
qua trinh ching minh mét ménh dé toan
hoc bang phwong phap quy nap toan hoc.
H

Hé ba phwong trinh bic nhét ba an
La he co dang:

l[ax+by+es=d
a,xt+b,ytc,z=d,

i

lax+byt+c,z= .

trong do x, v, = 1a ba an, a, b, c, d la cac
30 thuc chc: trede goi 1a cac hé s0. G day
cac hé so a, b, ¢, (i =1, 2, 3) khong dong

thoi bang 0.

i? I

Hypebol
Duong conic co tam sa1 e > 1.

N

Nhi thirc Newton

La cach goi tit cla cong thirc nhi thuc
Newton.

Nghiém ciia hé ba phwong trinh bic nhit
ba an

La bo ba s0 (x,; ¥,; =,) thoa man dong thoi
ca ba phuwong trinh cua he ba phwrong trinh
bac nhat ba an.

P

Parabol

Puong conic cotam sate=1.

Phuong trinh bic nhat ba an

La he thue co dang ax + by + ¢z =d, trong
do x, v,z goilaba anva a, b, ¢, d1a cac s0
thue cho triroc, goi la he so, thoaméan a, b, ¢
khong dong thoi bang 0.

Q

Quy nap toan hoc

Mot nguyen li trong toan hoc, cho phep
ching minh nhitmg menh de phu thuoc vao
50 fir nhien dwa trén hai buoec.

T

Tam giac Pascal

La mot bang so gom cac hang, moi hang
gom cac hé so cua cong thirc nhi thic
Newton lan ot ung voin=20,1,2, ...
Tam sai

Xem dinh nghia dirong conic.

Tiéu diem

Xem dinh nghia dirong conic.
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BANG TRA CUU THUAT NGU
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