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HUGNG DAN SU DUNG SACH

M©éi bai hoc trong sach Chuyén dé hoc tap Toan 10 thudng cé cac phan nhu sau:

@

Ggi md, két néi ngudi hoc vao cha dé bai hoc.
Hoat dong khai dong

©

Goai y dé ngudi hoc tim ra kién thic méi.
Hoat dong kham pha

=3 Néi dung kién thiic cén linh hoi.
Kién thtic trong tam

Céac bai tap co ban theo yéu cau can dat.

O,

L2 Ung dung kién thuc dé giai quyét van dé.
Vén dung

Hay béo quan, gift gin sach giao khoa dé danh ting cac em hoc sinh 16p sau!



Loi noi dau

Cac ban hoc sinh, quy thay, c6 gio thin mén!

Sach Chuyén dé hoc tip Toan 10 thudc bd sach Chén tréi sing tao duoc bién soan theo
Chuong trinh giao duc phé thong ndm 2018 cia Bo Giao duc va Pao tao.

Sach bao gom ba chuyén dé:

Chuyén dé 1. Hé phwong trinh bic nhit ba an va ing dung.
Chuyén dé 2. Phwong phap quy nap toin hoc va nhi thitc Newton.
Chuyén dé 3. Ba dwéng conic va ing dung.

Cac chuyén dé nay nham muc dich:

— Cung cap thém maét s6 kién thntc va ki ning toan hoc nham dap tmg yéu cau phan hoa,
tao co hdi cho hoc sinh van dung Toan hoc dé giai quyét cac van dé lién mon va thue tién,
g6p phan hinh thanh co s& khoa hoc cho gido duc STEM.

— Gitip hoc sinh hiéu vai tr6 va nhiing ttng dung ctia Toan hoc trong thue tién; lam co s
cho dinh hudng nghé nghiép sau Trung hoc p115 thong: tao co hdi cho hoc sinh nhan biét
niang khiéu, s0 thich ctia minh, tir do tao dam mé khi hoc Toan.

Méi chuyén dé déu ¢ néu cac kién thite co ban s& hoc va cac yéu cau can dat clia chuyén
dé. Cac bai hoc déu xay dung theo tinh than dinh hwdng phat trién nang luc va thuong
duoc thong nhat theo cac budce: khéi dong, kham pha, thue hanh, van dung.

Chung t6i hi vong rang sach Chuyén de hoc tip Toan 10 s& ho tro quy thay c6 trong qua
trinh day hoc, dfing thoi gitup cac ban hoc sinh hiing thu hon khi hoc tap bo mon Toan.
Rat mong nhan duoc st gdp ¥ clia quy thay, ¢d giao va cac ban hoc sinh dé sach ngay cang
hoan thién hon.

CAC TAC GIA
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Chuyén dé 1

HE PHUONG TRINH BAC NHAT
BA AN VA UNG DUNG

G16p dudi, chiing ta da duoc hoc cich gidi hé phuong trinh bac nhét hai 4n. Trong chuyén dé nay, chiing ta sé tim
hiéu vé hé phuong trinh bac nhét ba an va cach giai hé phuong trinh nay bang phuang phap Gauss. Chiing ta ciing
s& hoc cach van dung hé phuong trinh bac nhat ba an dé gidi quyét mét s6 van dé trong thuc tién cudc song.

- Nhan biét dugc hé phuang trinh bac nhat ba an, nghiém ctia hé phuong trinh bac
nhat ba an.

- Giai dugc hé phuong trinh bac nhat ba 4n bang phuong phéap 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 giai quyét mot s6 van dé trong khoa hoc
va trong thuc tién cudc séng.



Bai 1. Hé phuong trinh bac nhat ba an

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

Ching ta dd biét cach mo ta méi lién hé gifta hai an s6 x, y phai thoa mén dong thoi
hai diéu kién ax+b,y=c, (¢ +b >0) va a,x+ b,y =c, (a; +b; >0) bing cich
stt dung hé phwong trinh bac nhat hai an:

ax+thy—oc
{aszrbzy =
Trong bai hoc nay, ta s& hoc cach giai quyét tinh huéng can mé ta moéi lién hé gifta
ba 4n 56 x, v, = phai thoa mén dong thoi ba didukién:

ax+byte, 3 delit ¥ EWERE T il Vg x + byt e,z =d,

1. Pinh nghia hé phuong trinh bac nhat ba an

Ba 1dp 10A, 10B, 10C gom 128 hoc sinh cting tham gia lao dong tréng cay. Méi hoc
sinh 16p 10A trong dwoc 3 cdy bach dan va 4 cdy bang. Mdi hoc sinh 16p 10B trong
duoc 2 ciy bach dan va 5 cay bang. M6i hoc sinh 16p 10C trong duoc 6 cay bach dan.
Ca 3 16p trong duge 476 cay bach dan va 375 cay bang. Goi x, v, = 1an luot 1a s6 hoc
sinh cua cac 1op 10A, 10B, 10C.

a) Lap cac he thuc thé hién moi lién hé gilta x, y va -.
b) Trong bang dit litu sau, chon cac s6 lidu phithop vai s6 hoc sinh ctia méi 1op 10A,
10B, 10C va giai1 thich su lIwa chon cua ban.

x ¥ =
41 43 44
40 43 45
42 43 43

o) ﬂ , ta nhan duoc ba hé thitc thé hién moi lién hé gifta x, y va =. Mai hé thire d6 dugc
goi 1a mot phuong trinh bac nhat ba an (voi an la x, y, =). Ba phuong trinh d6 tao thanh
mot hé phwong trinh bac nhat ba an.



Tong quat ta co:

® Phwong trinh bdc nhét ba dn 1a hé thitc co dang:

ax + by + cz=d,
trong d6 x, y, = goi la ba dn va a, b, ¢, d 1a céc 6 thuc cho trude goi la cac hé 5o,
thoa man a, b, ¢ khong dong thoi bang 0.
Méi bo ba s6 (x,; ¥, =,) thoa méan phuong trinh trén goi la moét nghiém cua phuong
trinh bac nhat ba an.
® H¢é ba phuwrong trinh bdc nhdt ba dn 1a hé c6 dang:

ax thy oz —d

axtbhytcz—d,

ax+by+c,-=d,

trong do x, y, = la ba dn, a,b,c,dlacac s6 thue cho trudce got la cac hé s6. 0 day cac
hés6 a, b, c (i=1,2,3)khong dong thoi bang 0.

Mai bd ba s6 (x,; v,; =,) thoa méin dong thoi ca ba phuong trinh ctia hé goi la mét
nghiém ciua hé phuong trinh.

Giai hé ba phuong trinh bac nhat ba an 1a im tat ca cac nghiém ctia no.

Chui y: Hé ba phuong trinh bac nhat ba an con duoc goi tit 14 ~é phurong trinh bdc nhat
ba én.

Vidu1

Hé phwong trinh nao dudi day la hé phwong trinh bac nhat ba an? Mai bo ba s6 (1; 2; 2),
(~1; 2; 3) c6 1a nghiém ctia hé phwong trinh bac nhat ba an do khong?

2x-3y+4z=4 sx-0yiids=6
(D<3—x+2y+-=8 (2) sl =5y+2==+=3
3x+4y-=-=2; x+3y—c==l.
Gidi

Hé phwong trinh (1) 14 hé phwong trinh bac nhat ba an.
Hé{ phwong trinh (2) khong phai 1a hé phwong trinh bac nhat ba an, vi phuong trinh thit
nhat cua hé co chira y2.
«Thayx=1, y=2, == 2 vao vé trai ctia timg phuong trinh & hé (1) va so sanh véi vé phai,
ta duoc:

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

Phuong trinh thit hai: —1 + 4+ 2 =5 # 8 (khong thoa mén).
Vay (1; 2; 2) khong 1a nghiém cua hé phwong trinh (1).
. Tl1ay x=-1,y=2, =3 vao vé trai cia timg phwong trinh ¢ hé (1) va so sanh véi
ve phai, ta duoc:

Phuong trinh thit nhat: —2 — 6 + 12 = 4 (thoa mén);



Phuong trinh thit hai: 1+ 4 + 3 =8 (thoa man);
Phuwong trinh thit ba: -3 + 8 — 3= 2 (thoa man).
Vay (-1; 2; 3) 1a nghiém cua hé phwong trinh (1).

Hé phuong trinh nao dudi diy 1a hé phuong trinh bac nhat ba 4an? M&i bo ba s6 (1; 5; 2),
g (1,1;1) va (-1; 2; 3) c6 la nghiém ctia hé phwong trinh bac nhat ba an dé khong?

Ax-2y+2=5 X422 =5
(1) <4xz-5y+2-=-7 (2) 4 2x—yp tz=-1
~x+3y+2z=3; 32~ 2y=~T7,

2. Giai hé phuong trinh bac nhat ba an bang phuong phap Gauss
O cac 16p dudi, chung ta d4 biét cach giai hé hai phwong trinh bac nhat hai 4n. D6i voi
hé phurong trinh bac nhat ba an, ching ta c6 thé im dwoc cach giai nhw thé nao?

Cho cac he phwrong trinh:

2x— y+zs=1 2x— Y z =1
(1) By—p=13 ) 2y+z=-1
2z=3; 2y—z=—4

a) Hé phuong trinh (1) co gi dac biet? Giai he phwong trinh nay.
b) Bién d6i hé phuong trinh (2) vé dang nhu hé phwong trinh (1). Giai hé
phuong trinh (2).
Hé phwong trinh cé dang nhw hé phwong trinh (1) dwoc goi 1a hé phwong trinh bic nhit
ba dn dang tam gidc.
Moi hé ba phuong trinh bac nhat ba 4n déu bién ddi duoc vé hé phuong triinh bac nhét ba
an dang tam giac.

Vidu2

Bién d6i hé phwong trinh sau vé hé phuong trinh bac nhat ba an dang tam giac 16i giai hé
vira tim duoc.

3x—y+ =3 )

x—y+ =2 (2)

y+2z=1. 3)
Gidi

Nhan hai vé ctia phuong trinh (2) véi —3, cong vé vai vé cia phurong trinh nhan dwge véi
phuong trinh (1), gift nguyén cac phuong trinh (1) va (3), ta duoc hé:

3x—y+ =3 (D
2y—2z=-3 (2.1)
y+ 25=1, 3)



Nhan hai vé ctia phwong trinh (3) véi —2, cong vé voi vé clia phuong trinh nhan duoc
vo1 phirong trinh (2.1), gift nguyén cac phwong trinh (1) va (2.1), ta dugc hé:

3x—-y+ =3 )
2y—-2z=-3 (Z:1)
-6z=-5. 3.1

5
Tt phuong trinh (3.1), taco == z
x . 2
Thay 5= @ vao phwong trinh (2.1), ta dugec y = ~g

2 5 1
Thay y = 5 va = :E vao phuwong trinh (1), ta dugce sz.

Vay hé phwong trinh dé cho c6 nghiém duy nhat 14 [%;— %,%} .

Pé giai hé phwong trinh bac nhat ba an, ta c6 thé st
dung cac phép bién d6i twong dwong dé dwa nd vé hé
phuong trinh bac nhat ba an dang tam giac, tit d6 im
nghiém cua he.

Cach giai nhu trén goi 1a gidi hé phirong trinh bdc nhdt

ba én bine phiwvone phdp Gaiss. Nha todn hoc nguoi Dirc
gp 8 phap Carl Friedrich Gauss (1777 — 1855)
Vidu3

Giai hé phuong trinh sau bang phwong phap Gauss:

x—2y+£3z=9 (l)

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

x+5y—4z=2. (3)
Gidi

Nhan hai vé ctia phurong trinh (3) véi —2, cong vé vai vé ciia phurong trinh nhén duge véi
phuong trinh (2), gift nguyén cac phuong trinh (1) va (2), ta duoc he:

x—2y+3z=9 (1)
2x+3y-z=14 (2)
=Tp+Ts=0. (3.1)
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Nhan hai vé cia phuong trinh (1) véi —2, cong vé vai vé cia phurong trinh nhan dwge voi
phuong trinh (2), gift nguyén cac phuong trinh (1) va (3.1), ta duoc hé:

x—-2y+37=9 (l)
Ty—=Tg==M (2.1)
—=Ty+l5=0. (3.1)

Cong vé voi vé ctia phuong trinh (2.1) véi phuong trinh (3.1), giit nguyén cac phuong
trinh (1) va (2.1), ta dugc hé:

x—-2y+35=9 (1)
Ty—=Tg==M (2.1)
0y+0z=-14. [3:2)

Phurong trinh (3.2) vo nghiém. Do do, hé phuwong trinh da cho v nghiém.

Vidu4
Giai hé phuong trinh sau bang phuong phap Gauss:
2x+2y—-z=-1 (1)
x+tdy t=— § (2)
x-2y-2-=17. (3)
Gidi

Nhan hai vé ciia phuong trinh (3) véi —1, cong vé véi vé cia phurong trinh nhéan dwge voi
phuong trinh (2), gilt nguyén cac phuong trinh (1) va (2), ta duoc he:

2E 2y ol (1)
x+4y+:z=-8 (2)
6y+3z=-15. (3.1)
Nhan hai vé ctia phwong trinh (2) véi 2, trir vé cho vé ctia phwong trinh nhan duoce cho
phuong trinh (1), gift nguyén cac phuong trinh (1) va (3.1), ta duogc he:
2x+2y-z=-1 (1)
6y+3z=-15 (2.1)
6y+3z=-15. (3.1)
Hai phuwong trinh (2.1) va (3.1) giéng nhau, nén c6 thé viét hé phuong trinh thanh:
{2x+2y—::—1 (1)

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

Tt phuong trinh (2.1), ta co -z =-2y — 5, thay vao phuong trinh (1) ta duoc x=-2y — 3.
Vay hé phuong trinh ¢ v6 s6 nghiém dang (—2v —3; v, 2y —5) vdiy € R.



Nhén xét: Mot hé phuong trinh bac nhat ba an ¢6 thé ¢é nghiém duy nhat, vo nghiém
hoic vo sb nghiém.

% Giai cac hé phuong trinh sau bang phwong phap Gauss:

x—2y=] - yr2z=2 X—yp+rs=0
a) §X+2y—-2=-2 b) s ¥y -==1 o} & Sl RS e e
x—3y+z=3, 2x—3yE3z= 12 Ag—=griz=1.

ﬁ}.c Tim phuong trinh cta parabol (P): y = ax* + bx + ¢ (a # 0), biét (P) & qua ba diém

)

21 4(0;-1), B(1,-2) va C(2;-1).

3. Sirdung may tinh cam tay tim nghiém cta hé phuong trinh bac nhat
ba an
Ngay nay, cting voi su phat trién ctia khoa hoc ki thuét, ngudi ta dd san xuat ra nhimg
chiéc may tinh cam tay nho gon, d& dang st dung dé hé tro viée tinh toan.
C6 nhiéuloai may tinh cam tay c6 thé gitp tim nghiém cia hé phwong trinh bac nhat ba an
mot cach dé dang. Chzzmg han, ta ¢ thé thuc hién trén mot loai may tinh cam tay nhu sau:
Vidu5s

Xét he phuong trinh:
x- 3y de=
xRy ds=d
xS S =

Sau khi mé may, an phim [@ dé man hinh | - ¥
hién 1&n bang lua chon. (A4 i g [85]1g
¥ o i g A g BH

1:Calculate

An lién tiép cac phim (8] (1] (8] @ man i{_ﬁgm* D+ 0z

hinh hién thi nhu hinh bén, | eo" e &
Tiép theo, lan lwot nhip cac hé s6 clia timg 0
phuong trinh bang cach an lién tiép cac phim

nhu sau:

Nhip hé s6 ciia phwong trinh thit nhat: a4 = -

+

2y - Hz=

DEEREZEEE FoEr el
Nhap hé s6 ciia phwong trinh thit hai:

DEEAEEeREEMrE

Nhap hé s6 ctia phwong trinh thit ba:

BEOEeOEEE

N
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Tiép theo, anlién tuc 3 lan phim (=] d xem két qua.

Jvor [ v Jor M Ta ] A
X= y= zZ=

7

=, &)

Vay nghiém cua hé phuong trinh la [—7 - 3

Chu y: D61 v6i cac hé phuong trinh bac nhat ba an v6 nghiém hodc vo s6 nghiém,
sau khi thie hién trong ti nhwr Vi du 5, ta nhan dwoc két qua hién thi trén man hinh may
tinh cam tay nhu sau:

vor M Vor @
No Solution Infinite Solution
Hé phuong trinh vo nghiém Hé phuong trinh ¢6 vo s6 nghidm

% St dung may tinh cam tay, tim nghiém cta cac hé phwong trinh sau:

E G Yo 2x-3y+2z=5 Ao Y=
a) s x+3y+2-=2 Blssar2y—do=d C) 32x—y+z=-1
3x+3y-3z=-5; Sxoy=ar . —4x+3y+z=3.

@ Ba ban Nhan, Nghia va Phuc di vao cang tin cia 1I1r0r1g Nhan mua mot 1i tra stta, mot
2 li nude trai cy, hai cai banh ngot va tra 90 000 dong. Nghia mua mot li tra sita, ba cai
banh ngot va tra 50 000 déng. Phiic mua mot li tra sita, hai i nude trai cay, ba cai banh
ngot va tra 140 000 déong. Golx, y, = lan luot 1a gia tién ctia mot 1i tra stta, mot 11 mroc
trai cay va mot cai banh ngot tai cang tin do.
a) Lap cac he thuc thé hién moi lién hé gitta x, y va z.
b) Tim gia tién ciia mot i tra stta, mot i nudce trai cay va mot cai banh ngot tai
cang tin do.

BAI TAP

1. Trong cac hé phuong trinh sau, hé nao 1a hé phuong trinh bac nhit ba an? M&i 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?

2x—4y—3::_—1
3x-2y+z=-6 Sx—2y+3s=4 4
a) «—2x+y+3-=7 b){3x+2y=—-z=2 c) 3Jc+8y—4.,:2
4dx-y+7z=1, x—3y+2z=-1 21
2x+3y—2z :E.

12



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

2x+3y =4 X+prs=2 x—y+3z=-2
a)<x— 3y =12 b) yx+3y+2-=8 c) «2x+y+4-=2
2x+y—z=3; Bx—y+a=4 x+2y-z-=4.
3. St dung may tinh cam tay, tim nghiém cta cac hé phuong trinh sau:
¥=B5222 dx—yge x+2p—g=l
a){3x+y-4z=3 b) ¢x+2y-z= C)¢2x+y-2z=2
—x+2y+z=-1, x+y-2-=2; Ax—-Ty—4z=4.

4. Tim phuong trinh cia parabol (P): y = ax? + bx + ¢ (a # 0), biét:
a) Parabol (P) ¢6 truc d6i xtmg x =1 va di qua hai diém 4(1; —4), B(2; -3);

b) Parabol (P) co dinh I{%,%) va di qua diem M(-1; 3).

EJI

MGt dai 1i ban ba loai gas 4, B, C voi gia ban mdi binh gas lan lwot 1a 520 000 dong,

480 000 dong, 420 000 dong. Sau mét thang, dai li d4 ban dwoc 1299 binh gas cac loai
v6i tong doanh thu dat 633 960 000 dong. Biét ring trong thang do, dai i ban dugc s6
binh gas loai B bang mot mia tong s6 binh gas loai 4 va C. Tinh s6 binh gas mbi loai ma

dai li ban duoc trong thang do.

Bai 2. Ung dung hé phucong trinh
bac nhat ba an

»)o cap Trung hoc co s, chung ta dd quen véi giai bai toan bang cach 1ap phuong
trinh (bac nhat, bac hai) hodc hé phirong trinh (bac nhat hai an).

Trong bai nay, ta s& lam quen véi cach giai mot s6 bai toan thye té trong nhidu linh
virc khac nhau bang cach lap hé phuong trinh bac nhat ba an.

1. Gidi bai toan bang cach lap hé phuong trinh

Truwde khi xét mot so ung dung trong cac mon khoa hoc ty nhién va trong kinh té & hai
muc tiep theo, trong muc nay ching ta lam quen voi cac budce giai bai toan bang cach lap

hé phwong trinh bac nhat ba an.

"% Buwéc 1: Lap hé phrong trinh
Chon an 14 nhitng dai luong chua biét.
Dura trén y nghia clia cac dai luong chwa biét, dit diéu kién cho an.
Dua vao dit kién cua bai toan, 1ap hé phwong trinh voi cac an.
Buwéc 2: Giai heé phuong trinh.
Buwée 3: Kiém tra diéu kién ciia nghiém va két lun.

Pé giai bai toan b%'mg cach lap hé phuwong trinh bac nhat ba an, ta thuc hién cac budc sau:
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Vidu1
Gia vé vao xem mdt budi bidu dién xiéc gém ba loai: 40 000 d("“)l’lg danh cho tré em
(dudi 6 tudi), 60 000 déng danh cho hoc sinh va 80 000 dong danh cho ngudi 1on. Tai
budi biéu dién, 900 vé dd dwoc ban ra va téng s6 tién thu duoc 1a 50 600 000 déng.
Nguoi ta da ban duge bao nhiéu vé tré em, bao nhiéu vé hoc sinh va bao nhiéu vé
nguoi 16n cho budi bidu dién d6? Biét rang s6 vé nguoi 16n bang mot nira s6 vé tré
em va hoc sinh cong lai.
Gidi

Goi x, v, = 1an luot 1a s6 vé tré em, vé hoc sinh va vé nguoi 16n da duwoc banra (x, v, = € N).
C06900 ve da duogce ban ra, ta co

x+y+ z2=900,
Tong s6 tién thu duoc trong budi bidu dién nay 1a 50 600 000 dong, ta co

40000x + 60 000y + 80000z = 50 600 000
hay 2x + 3y + 4z =2 530.

SO vé nguoi 1on bang mot nita s6 vé tré em va hoc sinh cong lai, ta co

Xty

-

hayx + y—2-=0.

T do, ta cé hé phuong trinh

X+ peeg =900
2x 34 452530
royds 0

Stt dung may tinh cam tay giai hé phwong trinh, ta dwoc: x = 470, y = 130, = = 300.
Vay co 470 vé tré em, 130 vé hoc sinh va 300 vé nguoi 16n dd duoc ban ra.
Ba van dong vién Hung, Diing va Manh tham gia thi dau ndi dung ba mén phdi hop:

chay, boi va dap xe, trong do toc do trung binh cta ho trén mai ching dua duoc cho
0 bang dudi day.

Téc d6 trung binh (km/h)
Van déng vién
Chay Boi Dap xe
Hung 12.5 3,6 48
Diing 12 3,75 45
Manh 12.5 4 45

Biét tong thoi gian thi dau ba moén phdi hop ctia Hung 1a 1 gid 1 phat 30 gidy, cta
Diing la 1 gio 3 phut 40 giay va cia Manh la 1 gio 1 phut 55 giay. Tinh cu li cia
moi ching dua.



2. Ung dung trong giai bai toan Vat li, Hoa hoc, Sinh hoc
Vidu2

Ba té bao 4, B, C saumot so lan nguyen phan tao ra 88 té bao con. Biét 56 té bao B taora
gap d6i s6 té bao A tao ra. S6 1an nguyén phén cta té bao B it hon s6 lan nguyén phan ctia
té bao C 14 hai 1an. Tinh s6 lan nguyén phan ctia mdi té bao, biét rang mot té bao sau mot
lan nguyén phén sé& tao ra hai t& bao mdi gidng té bao ban dau.
Gidi

Goi x, v, = lan luot 1a s6 1an nguyén phan cia méi té bao 4, B, C (x, v, = € N).
Téng cac té bao con 1a 88, ta co 2* + 2 + 27 = 88.
S6 té bao B taora gép déi s6 té bao A tao ra,taco2¥=2 .2
S6 lan nguyén phéan ctia té bao B it hon s6 1an nguyén phan cta t& bao C 1a hai 1an, ta ¢6
Y2 =z,
Tir do, ta c6 hé phuong trinh

2% +27+27 =88 2" + 772588 2% 4 ¥ PP =88

Y9 of

(9]

hay 2.2°-2"=0 hay 12.2° - 2% =

= 427 -2

3]

y42=

a+b+c=288
bit a=2*, b= 2", ¢ = 2% Taco hé phuong trinh < 2a—-b=0

4b-¢=0.
St dung may tinh cam tay giai hé phwong trinh, ta duoc a =8, b = 16, ¢ = 64.
Dodox=3,y=4,z=6.
Vay s0 lan nguyén phan ctia ba té bao 4, B, Clan luot1a 3, 4, 6.
Vidu3
Pé nghién ciru tac dung cua ba loai vitamin két hop vdi nhau, mot nha sinh vat hoc muoén
mdi con thé trong phong thi nghiém cé ché d6 4n uéng hing ngay chira chinh xac 15 mg
thiamine (B1), 40 mg riboflavin (B2) va 10 mg niacin (B3). Co¢ ba loai thitc an vo1 ham
luwong vitamin duoc cho béi bang duai day:

Ham lugng vitamin (miligam) trong 100 g thiic an
Loai vitamin
Loai/ Loai IT Loai ITT
Thiamine (B1) % 2 2
Riboflavin (B2) 7 5 7
Niacin (B3) 2 2 1

M&éi con thd can phai dwoc cung cap bao nhiéu gam thitc n méi loai trong mot ngay?
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Gidi
Goi x, v, = 1an lwot 1a s6 gam thitc in loai Z, IZ, III ma mdi con thé an trong mot ngay
(x>0,y>0,z>0).

M&éi con thé cé mét ché do6 an uong hing ngay chira chinh xac 15 mg B1, ta c6
0,03x+ 0,02y +0,02z=15.
Méi con thé cé mét ché d6 an uong hing ngay chira chinh xac 40 mg B2, ta c6
0,07x + 0,05y + 0,07z = 40.
M&éi con thé cé mét ché d6 an uong hing ngay chira chinh xac 10 mg B3, ta ¢6
0,02x+ 0,02y +0,01z=10.
T do, ta cé hé phuong trinh
0,03x+0,02y+0,02-=15
0,07x+0,05y+0,07==40
0,02x+0,02y+0,01==10.
Stt dung may tinh cam tay giai hé phwong trinh, ta dwoc: x = 300, y = 100, = = 200.

Vay mot ngay moi con thé can duoc cung cap 300 g thie in loai 7, 100 g thitc an loai IJ
va 200 g thuc an loai 777

Vidu4

Cho so d6 mach diénnhw Hinh 1. Céac dién trd ¢6 s6 dolanluotlaR =6 Q,R,=4 Qva
R,=3 Q. Tinh cac cuong do dong dién 7, I, va I,.

e
S
A I; — B C
R, b 3+——
13 R3
Il
T
6V
Hinh 1
Gidi

Tong cuong do dong dién vao va ra tai diém B bang nhaunén ta co L=L+1;
Hiéu dién thé gifta hai diém B va C duogc tinh béi:
Uy-= LR, =4I hoac U,,.= LR, =3I, nén ta co6 41, = 31,
Hiéu dién thé gifta hai diém 4 va C duogc tinh béi:
U,=IR, + LR, =61, + 31
Mat khac U, = 6, nén ta c6 6 + 31, =6 hay 2, + I, =2.



Tt 6, ta c6 hé phwong trinh
L-1,-1,=0
AL -31,=0
g I=10

; . 7 1 4
Str dung may tinh cam tay giai hé phwong trinh, ta dugc 7, = §A° L= §A° = EA'

Vidu5
Can bang phwong trinh phan tmg hoa hoc khi dét chay nhém trong oxygen:

Al+0,—t»ALO,.
Gidi
Gia st x, v, = 1a ba s6 nguyén duong thoa méin can bing phwong trinh phan tmg hoa hoc:
xAl+y0, —L—5 A1 O,.
S6 nguyén tir nhém & hai vé bang nhau, ta c6 x = 2=.
S6 nguyén tir oxygen & hai vé bang nhau, ta c6 2y = 3=.
x=125
21 -5z
Vi y1a s6 nguyén dwong nén ta chon = = 2n, véi n1a s6 nguyén duong.

Tir do, ta c6 hé phuong trinh {

Hé phwong trinh ¢6 vo s6 nghiém dang (4n; 3n; 2n), trong do » 1a s6 nguyén duong.
Pé phuong trinh c6 hé s6 don gian, tachonn=1,tacox=4, y=3 vaz=2.
Viy phuong trinh can bang phan img hoa hoc 1a 4A1 + 30, L . 2ALO.,.

Mot nha hoa hoc co ba dung dich cuing mot loai acid nhung voi n511g do khac nhaula

w2 10%, 20% va 40%. Trong mot thi nghiém, dé taora 100 m/ dung dich néng do 18%,
nha hoa hoc di st dung Iwong dung dich néng do 10% gap bon lan lwvong dung dich
n5ng dd 40%. Tinh sb mililit dung dich méi loai ma nha hoa hoc d6 da st dung trong
thi nghiém nay:.

Baloai té bao A4, B, C thuc hién s6 lan nguyen phan lan Ji 16 O

luotla 3, 4, 7 va tong s6 t bao con tao ra 1a 480. Biét ——1  FH———
rang khi chwa thue hién nguyén phan, s6 té bao loai B i
bé'mg t511g s6 té bao loai 4 va loai C. Sau khi thire hién T &Y
» » 2 T . ; : I 8 Q)
nguyen Phan, tong so(te })ao con loai 4 va loai C duoc - ]
tao ra gap nam lan so té bao con loai B dugc tao ra.
Tinh s6 té bao con moi loai lic ban dau. == 5N
&; Cho so @6 mach dién nhar Hinh 2. Tinh céc cuong do % I’;
=2 dong dién 1, L,val, Hinh 2
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Ung dung trong giai bai toan kinh té

Vidué
Mot 6ng chii trang trai ¢6 24 ha dat canh tac dy dinh st dung d trg"mg khoai tay, pép cai
va su hao voi1 chi phi dau tur cho moi hecta lan luot 1a 28 trigu dong, 24 triéu dong va
32 tri@u dong. Qua thé,}n d{) thi t(m(‘mg, 6ng dﬁ tinh toan dwoc diér} tich( dat trong khoai‘téiy
can gap ba dién tich dat tréng‘bép cai. Biét rang 6ng c{) tong nguon V(SI"I st dlﬂ_,}ng dé trong
ba loai cay trén la 688 trieu dong. Tinh dién tich dat can sit dung dé trong moi loai cay.
Gidi
Goi x, y, = 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 sit dung d2 trong ba loai ciy 1 24 ha, ta co
Xy o=24,
Tong ngudn von st dung dé trong ba loai cay 1a 688 triéu dong, ta cd
28x + 24y + 32-=688 hay 7x + 6y + 8-=172.
Dién tich dat trong khoai tiy gap ba dién tich dat trong bap cai, ta co
x=3yhayx—3y=0.
T do, ta c6 hé phuong trinh
xdp s =24
Tx+6y+8==172
x=dx_0
Stt dung may tinh cam tay giai hé phwong trinh, ta dwge: x=12, y=4va-=8.
Vay dién tich dat can trong khoai tay 1a 12 ha, trong bap cai la 4 ha va trong su hao 14 8 ha.

Vidu7
Giasu P, P, P, lan Iwot 1a gia ban (goi tat 1a gia) moi kilogam thit lon, thit bo va thit ga
trén thi truong. Qua khio sat, ngudi ta thay rang lwong cung (lwong san pham duoc dua
vao thi truong dé ban) cia timg san pham nay phu thudc vao gia ctia no theo cong thic
nhu sau:

Sanpham Thit lon Thit bo Thit ga

Lugng cung Qs =-238+2P, | O, =—247+P, Q5 =—445 + 3P,

Qua khao sat, nguoi ta thay lwong cau (lwong san pham ma nguoi tidu ding c6 nhu cau
mua) ctia timg san pham khéng chi phu thudc vao gia ctia san pham do ma con phu thudc
vao gia hai san pham con lai theo cac cong thiic sau:

San pham Thit lon Thit bo Thit ga

igngesus O, =27 P +P,—P,|Q,=283+P —P,-P | Qp=25-P +P —P,




Ta n6i thi trirong cén béng néu lwong cung maéi san phim bing lwong cau clia san pham
do, tuc la: Qs1 = QDI: Qs1 = Qal va Qsj = QD_"
Gia ciia méi san pham trén bang bao nhiéu thi thi trrong can bang?

Gidi

Pé tim gi4 ctia moi kildgam thit lon, thit bo va thit ga, ta xét hé phuong trinh:

O =0y ~238+2P,=22-P,+P,-P, 3P -P,+P, =260
Qs, =Qp, tucla {-247+P, =283+F~-PF,-PF, hay {-B+2P,+P,=530
dJ, =0, -445+3P, = 25- P +P, - P, P —P,+4P, = 470.

St dung may tinh cam tay giai hé phwong trinh, ta duoc: P, =120,P, =250, P, =130,

Vay thi treong can bé'm,g khi gia ban ctia mai kilégam thit lon, thit bo, thi ga lan luwot 1a
120 nghin dong, 250 nghin déng, 150 nghin déng.

Nhdn xét: Trén thi truong, luong cung mot san pham phu thudc vao gia ban san pham
do (con goi 1a gia thi truong). Gia thi treong cta san pham do cang cao thi lwong cung
san pham d6 cang 16n (do nha san xuat va nha phan phdi cang cé dong luc san xuat va
phan phoi san phim dé thu duwoc nhiéu loi nhuan). Ching han, & Vi du 7 ta thiy lwong
cung O, =—238+ 2P cua thitlon cang lon néu gia P, cua moi kilégam thitlon cang 16n.
Bén canh do, luong cau clia mot san phém cling phu thuoc vao gia thi trieong cua san
pham d6 (gia cang cao thi lwong cau cang giam).

Mit khac, Iwong cung va lwong cau cia méi san pham con phu thude gia thi truong cila
nhitng san pham khac. Chang han, néu gia ctia thit bo hodc gia ctia thit ga thap hon so véi
gia cua thit lon thi nguoi tieu dung co xu huong mua thit bo hodc thit ga thay vi mua thit 1on.
Nhu trong Vi du 7 ta ﬂléy, lwong cau cua thit lon phu thude vao gia P, cia thit lon, gia P,
cua thit bo va gia B cua thit ga.

Vidu8
Mot nha dau tu du dinh st dung 1 ti déng dé dau tw vao ba loai trai phiéu: ngan han,
trung han va dai han. Biét 14 suat ctia ba loai trai phiéu ngén han, trung han, dai han mai
nam lan luot 1a 3%, 4%, 5%. Nguoi do du dinh s& dau tw so tién vao trai phiéu trung han
gap déi s6 tién dau tu vao trai phiéu ngan han voi mong mudn nhéan dwoc tong tién 14
trong nim dau tién 1a 4,2% s6 tién dau tw. Nguoi do nén dau te vao méi loai trai phiéu
bao nhiéu tién d& dap ing dwoc mong mudn cia minh?

Gidi
Golx,yvaz lan Iwot 14 s6 tién dau tu vao ba loai trai phiéu ngén han, trung han va dai han
(donvi: ti dong, x >0,y >0,z > 0).
Téng s6 tién du dinh dau twla 1 t déng, ta co

X+ yrog=1
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Lii sut ciia ba loai trai phiéu ngan han, trung han, dai han méi nam lan luot 1 3%, 4%, 5% va
mong mudn nhin duge tong tién 14 trong nim dau tién 1a 4,2% s6 tién dau t, ta co
0,03x+ 0,04y+0,05-=0,042 . 1 hay 3x+ 4y + 5-=4,2.
S6 tién dau tr vao trai phiéu trung han gap déi so6 tién dau ti vao trai phiéu ngan han, ta c¢6
y=2xhay2x—y=0.
T do, ta co hé phuong trinh
b o Yo i
3x+4y+5=4,2
2x—y=0.
Stt dung may tinh cam tay giai hé phwong trinh, ta dwoc: x= 0,2,y =0,4; == 0,4.
Vay I]hE:l dau tw nén dau tw 200 tri‘éu dong vao tré{i phiéu ngan han, 400 tridu dong vao
trai phiéu trung han va 400 triéu dong vao trai phieu dai han.

Xét thi truong che, ca phé va ca cao. Goi x, y va = lan luot 1 gia cia 1 kg ché, 1 kg ca
phe va l kg ca cao (don vi: nghin dong, x >0, v> 0, = > 0). Cac lwong cung va lugng
cau cia mdi san pham dugc cho nhu bang sau:

¥

San pham Luogng cung | Lugng cau
Che Oy =—380+x+y (R =350 ~x—z
Ca phe O, =—405+x+2y—= Qp, =760 —2y—=
Ca cao Qg, =—350—2x + 3z Oy, =145-x+y—:

Tim gia ctia moi kildgam ché, ca phé va ca cao dé thi trrong can bang.

Pé mé réng san suat, mot cong ty dd vay 800 triéu dong tir ba ngan hang 4, B va C,
voi 131 suat cho vay theo nam lan luot 1a 6%, 8% va 9%. Biét 1'Emg téng sO tién
14i nam dau tién coéng ty phai tra cho ba ngan hang 1a 60 trleu dong va s6 tién 14i

cong ty tra cho hai ngan hang 4 va C 1a bang nhau. Tinh s6 tién cong ty di vay tir
moi ngan hang.

% Béac Nhin c6 650 triéu dong du dinh giti tiét kidm vao cac nganhang 4, Bva C. Biétcac
ngan hangA B, C tra l4i suat lan hrot la 8%/nam, 7, 5%!11311’1 va 7%/mam. Dé phu hop
vol nhu cau, bac Nhan mong muén sau mot nam, tong s0 tién 141 bac nhan dwoc 1a
50 triéu dong va s6 tién bac gl vao ngan hang B 16n hon s6 tién gt vao ngan hang C
1a 100 tridu dong. Hay tinh gitp bac Nhan s6 tién gt vao mdi ngan hang sao cho dap
tmg duge yéu cau ctia bac.
@ Mot c.c“)n,g ty SéI,l xuat ba .loai phan bon: | |

— Loai A c6 chira 18% nito, 4% photphat va 5% kali;
— Loai B ¢o chita 20% nito, 4% photphat va 4% kali;
— Loai C co chita 24% nito, 3% photphat va 6% kali.

Coéng ty san xuat bao nhidu kildégam méi loai phin bén trén? Biét rang cong ty di
dung héet 26 400 kg nito, 4900 kg photphat, 6200 kg kali.



BAI TAP

1.

n

Mot dai li ban ba mau may diéu hoa 4, B va C, vdi gia ban méi chiée theo ting mau lan
luot 1a 8 triéu dong, 10 tridu dong va 12 tridu déng. Thang trude, dai li ban dwoc 100 chiée
g6m ca ba mau va thu dwoc s6 tién 1a 980 triéu dong. Tinh s6 lwong may diéu hoa méi
mau dai 1i ban dwoc trong thang trudce, biét rang s6 tién thu dwoc tit ban may diéu hoa
mau A4 va mau C la bang nhau.

. Nhan dip ki niém ngay thanh lap Doan Thanh nién Céng san H6 Chi Minh, mot truong

Trung hoc pho théng di to chire cho hoc sinh tham gia cac tro choi. Ban to chic di
chon 100 ban va chia thanh ba nhém 4, B, C dé tham gia tro choi thw nhat. Sau khi tro

- A r A r A ]- A o - - ]- A o 1
choi két thuc, ban to chite chuyen 3 $0 ban 6 nhom 4 sang nhom B; 5 s0 ban 6 nhom B

sang nhom C; s6 ban chuyén tir nhom C sang nhém 4 va B déu bing % s6 ban ¢ nhom

C ban dau. Tuy nhién, ngudi ta nhan thay s6 ban ¢ mdi nhém 1a khong doi qua hai tro
choi. Ban to chitc d4 chia méi nhom bao nhiéu ban?

. Mot cira hang giai khat chi phuc vu ba loai sinh to: xoai, bo va ming cau. Bé pha mbi

li (coc) sinh t6 nay déu can dung den sita déc, sita tuwoi va stta chua voi cong thite cho
0 bang sau.

Sinh to (li) Sita ddc (m]) Sifa tuoi (ml) Siia chua (ml)
Xoai 20 100 30
Bo 10 120 20
Ming cau 20 100 20

Ngay hom qua cita hang d4 ding hét 2 7 sita dic; 12,8 / stta troi va 2,9 / sita chua. Cta hang
d4 ban duroc bao nhidu li sinh t6 méi loai trong ngay hom qua?

. Baté bao A4, B, C saumot so lan nguyen phan taora 168 té bao con. Biét so té bao 4 tao

ra gap bon lan so te bao B tao ra va so lan nguyén phan cuia té bao C nhiéu hon so lan
nguyen phan cua té bao B la bon lan. Tinh s0 1an nguyén phan cia moi té bao.

. Cho so do mach dién nhwr Hinh 3. Biét R, =4 Q, i B
R,=4 QvaR,=8Q. Tim cac cuong d6 dong dién I e T
I, Ival, —1 1

R, B> 1=
L "R
—{
4V
Hinh 3
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Can bing phwong trinh phan ting khi d6t chay khi methane trong oxygen:
CH,+0,—t—C0,+H0.

Mot nha may cé ba bd phan cat, may, déng gdi d& san xuat ba loai san pham: 4o thun,
40 so mi, 4o khoac. Thoi gian (tinh bang phut) ctia mdi bd phan d& san xuat 10 cai 4o
moi loai duoc thé hién trong bang sau:

Thai gian (tinh bang phut) dé san xuat 10 cai
B6 phan
Ao thun Ao somi Ao khodc
Cit 9 13 15
May 22 24 28
Dong goi 6 8 8

Cac bo phan cit, may va dong gdi ¢6 toi da 80, 160 va 48 gid lao dong tuong ttng mdi
ngay. Hay 14p ké hoach san xuat dé nha may hoat dong hét cong suat.

Ba Haco 1 i déng d& dau tu vao cd phiéu, trai phiéu va gt tiét kiém ngan hang. C6 phiéu
sinh loi nhuan 12%/nam, trong khi trai phiéu va g tiét kidm ngan hang cho 14i suat lan
luot 1a 8%/miam va 4%/nam. Ba Ha dd quy dinh rang s6 tién gt tiét kidm ngan hang phai
béng téng clia 20% s6 tién dau tu vao cd phiéu va 10% s6 tién dau tw vao trai phiéu.
Ba Ha nén phan bo nguén von ctia minh nhu thé nao dé nhan duwoc 100 tridu d&n,g tién 141
tir cac khoan dau tu d6 trong nim dau tién?

Trén thi trudng ¢ ba loai san pham 4, B, C vdi gia méi tan san phim trong img la x, v, =
(don vi: triéu dong, x = 0,y > 0, = = 0). Lwong cung va luong cau cia méi san phim dugc
cho trong bang dudi day:

San phdm Lugng cung Lugng cau
% Oy =dx—y—z—3 Op, =—2x+y+tz+9
B Qs =~x+4y—z=5 | Qp=x-2y+z+3
c O =x-y+dz—1 | Qp=x+y-2-1

5 s I o e o A A - - ~ -
Tim gia ban ctia maoi1 san pham de thi trirong can bang.



10. Vé vao xem mot vo kich c6 ba murc gia khac nhau tuy theo khu virc ngéi trong nha hat.
S lwong vé banra va doanh thu cua ba suat dién duoc cho béi bang sau:

: 56 v ban duix Doanh thu

Suatdién (triéu déng)

Khu vuc 1 Khu vuc 2 Khu vuc 3 9
10h00 — 12h00 210 152 125 2127
15h00 — 17h00 225 165 118 2244
20h00 — 22100 254 186 130 2522

Tim gia vé tng v6i moi khu viee ngdi trong nha hat.

Ban c6 biét?
Qua trinh quang hop cta thuc vat

Quang hop 1a qua trinh trao doi chat va chuyén hoa
ning luong thuong dién ra & thuc vat. Nho ¢6 chat
diép luc, cay xanh s& hap thu ning luong tir anh sang
mat troi, dé chuyén hoa nuoc va khi carbon dioxide
(CO,) no hut dwoc hinh thanh nén duong va dong
thoi ciing sé nha ra khi oxygen (O,). Khi 0O, co vai
tro rat quan trong trong qua trinh duy tri su song cua
con nguoi. Co thé néi, quang hop chinhla chudi phan
tmg hoa hoc quan trong khong thé thiéu. N6 tao 1a
ning luong cho su song; bu dap lai nhitng chat him
co d4 bi st dung trong qua trinh song, gitip can bang
khi O, va CO, trong khong khi. Trong ti nhién, phan
ung quang hop xay 1a theo so do saw:

Anh sang mat troi

& 88 +HO—1"CH Q1D

[

Pé can bang phwong trinh hoa hoc trén, ta 1am nhw sau:

Goi x, v, =, ¢1an luot la hé s0 can bang cia CO,, H O, C.H, O_vaO, trong phuong trinh
hoa hoc trén (x, v, =, # ¢6 woc chung 16n nhat bang 1).

Do s6 nguyén ti cting timg nguyén to ¢ hai vé phai bang nhau nén ta c¢6 hé phuong trinh:

x=05 T—065 1)
2x+y=06:+2t > 2x+y=6z+2t (2)
y—12- Y= iGs 3)

Thay (1) va (3) vao (2) ta duge 12z + 6z =62+ 2t < t=06=.
Do x, v, =, 1 ¢6 udc chung 16n nhat bang 1 néntachonz=1=>x=y=¢=6.

Viy ta c6 phuong trinh hoa hoe: 6CO, + 6H,0 —*—C_H, O, + 60,

612 6
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BAI TAP CcUOI CHUYEN PE 1

1. Trong cac hé phuong trinh sau, hé nao 1a hé phwong trinh bac nhat ba 4n? Méi bo ba s6

1:0: 1), [%;—%;— 1] o L TEET U 68 HE e TRl tae s BaAr ap kHonEY

2x—y+z=-1 A%~ 2y-+2=12 Bx— 2yl
a) s—x+2y =1 b) <8x+3z =1 c) sxy—y+2z =1
=2 == —6y+2z =1, x+2y=3yz=-2.

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

X=29+5 = Ix=2¥=4z=3 x+y+z- =1
a) —y+z =2 b) ¢4x+6y—-= =17 C){3x-y-= =4
Y2zl x+2y =5, £ By 5==1;

3. Tim phuong trinh cia parabol (P): y = ax* + bx + ¢ (a # 0), biét:
a) Parabol (P) cit truc hoanh tai hai diém phan biét c6 hoanh d6 lan luot lax=-2; x =1
va di qua diem M(-1; 3);
b) Parabol (P) cit truc tung tai diém c6 tung d6 y =—2 va ham s6 dat gia tri nho nhat
bang —4 taix=2.

4. Mot vién lam ngoc va hai vién hoang ngoc tii gia gap 3 14n mot vién ngoc bich. Con bay
vién lam ngoc va mot vién hoang ngoc tri gia gap 8 lan mét vién ngoc bich. Biét gia tién
ctia bo ba vién ngoc nay la 270 triéu déng. Tinh gia tién mbi vién ngoc.

5. Bon ngu dan gép von mua chung maét chiée thuyén. S6 tién nguoi dau tién déng gop bang

mot nia tong s6 tién ctia nhimg nguoi con lai. Nguoi thit hai déng gép bang % tong s6

tién cta nhitng nguoi con lai. Nguoi thit ba déng gép bing % tong s6 tién cua nhing

nguoi con lai. Nguoi thi tue dong gop 130 triéu dong. Chiée thuyén nay dwoc mua gia
bao nhiéu?

6. Mot qui dau tu du kién danh khoan tién 1,2 i dong d& dau tu vao cd phiéu. Dé thay
dwroc mite do i ro, cac co phiéu duoc phan thanh ba loai: i ro cao, i ro trung binh
va 1ti ro thip. Ban Giam dbc clia qui udc tinh cac ¢d phiéu i ro cao, i ro trung binh
va i ro thﬁp sé co loi nhuan hé'mg nam lan luot 14 15%, 10% va 6%. Néu dat ra muc tiéu
dau tur c6 loi nhudn trung binh 1a 9% / nam trén tong s6 von dau tu, thi qu nén dau tu bao
nhidu tién vao méi loai ¢d phiéu? Biét rang, dé an toan, khoan dau tu vao cac ¢d phiéu rii
1o thip s& gap doi tong cac khoan dau tu vao cac c¢b phiéu thudc hai loai con lai.

7. Ba loai t& bao 4, B, C thuc hién s6 1an nguyén phan lan lwot 1a 3, 4, 5 va tdng s6 té bao
con tao rala 216. Biét rang khi chua thue hién nguyén phan, s6 té bao loai C bing trung
binh cong sO té bao loai A va loai B. Sau khi thure hién nguyen phan, téng s0 té bao con
loai 4 va loai B duoc tao ra it hon o t& bao con loai C duoc tao ra 1a 40. Tinh so té bao
con méi loai ltic ban dau.
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8. Cho so do mach dién nhuw Hinh 1. Biét ré'mg I R
1
R =R, =R,= 5Q. Hay tinh cac cuong do = J——

I
dong dién 7, I, va I,. >
" >
Iz R2
L
4V R
Hinh 1

9. Cho 4, B va C la ba dung dich cung loai acid co néng d6 khac nhau. Biét 1‘é'mg néu tron ba
dung dich mai loai 100 m/ thi duge dung dich n511g ds 0,4 M (mol/lit); néu trén 100 m/
dung dich 4 vai 200 m/ dung dich B thi duoc dung dich né“mg do 0,6 M; néu trén 100 m/
dung dich B voi 200 m/ dung dich C thi duge dung dich néng d6 0,3 M. Mai dung dich
A,BvaC co n5ng do bao nhiéu?

10. Xang sinh hoc E5 1a hon hop xang khong chi truyén théng va con sinh hoc (bio —ethanol).
Trong loai xang nay chita 5% coén sinh hoc. Khi déng co dot chay lwong con trén thi
xay ra phan ung hoa hoc

C,HO+0,——»CO,+ H0.
Can bang phwong trinh hoa hoc trén.

11. Trén thi treong hang hoa c6 ba loai san phim A4, B, C v6i gia moi tan twong tmg la x, v, =
(don vi: triéu dong, x = 0, v = 0, = = 0). Lwong cung va lwong cau ciia moi san pham duoc
cho trong bang dudi day:

San pham | Lugng cung Kiong i
4 Os, =60+ 4x~2z 0137 —3x+y
& Qo = S0 R0 S Op, =131 + x4y +=
C QSC =-30-2x+ 3z Q‘DC :1574-_}}—2:

Tim gia ctia mdi san pham d thi truong can bang.
12. Giai bai toan co sau;
Tram trau, tram co
Trau dirng an nam
Trdu nam &n ba
Lu khu trau gia
Ba conmot bo
Héi c6 bao nhiéu con trau ding, trau nam, triu gia?

25



Chuyén dé 2

PHUONG PHAP QUY NAP TOAN HOC
VA NHI THUC NEWTON

Chuyén dé nay c6 haindi dung trong tam.

Dau tién, ching ta sé di tim hiéu vé phuong phap quy nap toan hoc, mét cdng cu quan trong va hiéu qua
ctia todn hoc. Chiing ta lam quen va thuc hanh sit dung phuong phép nay dé chiing minh nhiéu loai ménh dé
toan hoc khac nhau.

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

(&) Sau chuyén dé nay, ban c6 thé:

—

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

~ Su dung céng thic nhi thic Newton va tam giac Pascal dé khai trién cac biéu thuc
dang (a + b)"; van dung cong thiic khai trién gidi mot s bai toan lién quan.
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ai 1. Phuong phap quy nap toan hoc

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

@ Trong mot tro choi domino, cac quan dommo duoc
xep theo th tu tir quan dau tién dén quan cudi cung.
Biét rang xay ra hai diéu sau:

1) Quan domino dau tién do;
2) Néu quan thit k d6 thi quéan thi &+ 1 d6.

C6 thé két luan réng tat ca cac quan domino déu d6
khong? Hay giai thich.

Tro choi domino nhu trén la hinh anh moé phong cia mot nguyeén li toan hoc quan trong
ma ta s& tim hiéu trong bai nay.

1. Phuong phap quy nap toan hoc

B%'m,g cach to mau trén lwdi 6 vuong nhw hinh dudi day,

1+3-+ 3 S

1+3+5+7=4

1+3+5=3
1+3=22
1=12

INEEEENE

mot hoc sinh phat hién ra cong thire sau:
43 +54+ T+ _ .+ 2n—1J=n (D)
a) Hay chi ra cong thie (1) dung véi n=1, 2, 3, 4, 5.

b) Tir viée t6 mau trén ludi 6 vudng nhu Hinh 1, ban hoc sinh khing dinh rang céng
thire (1) chic chin ding véi moi s6 tr nhién »# > 1. Khing dinh nhw vay da thuyét
phuc chwra? Tai sao?
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Vi moi s6 tur nhién 7 > 1, cong thire (1) 1a mot ménh dé toan hoc (ménh d&). Ta néi ménh
de nay phu thudc so trnhienn > 1.
MO&i lan to thém mét hang va cot nhitng 6 vuong, ban hoc sinh da kiém nghiém cong
thure (1) them mét truong hop cia #. Tuy nhién, bdi tap hop N* 1a vo han nén cach lam
d6 khong thé chimg t6 cong thire (1) diing véi moi n € N*. Bé dat duoc diéu nay, ta can
dung suy luan.
Nguyén li quy nap toan h(?c cho ta m('jt(phuorng phap suy luan manh mé va hiéu qua dé
ching minh nhiéu ménh de phu thude so tir nhién.
‘N guyen li quy nap toan hoc
Gia st v6i moi s6 tenhiénz > 1, P(n) lamot ménh dé. Gia sit hai didu kién sau thoa mén:
1) P(1) ding;
2) Voi moi s6 tw nhién & > 1, néu P(k) dung thi P(k + 1) ding.
Khi d6, P(n) ding v6i moi s6 tw nhién n = 1.

Pé ching minh mot ménh (?Ié phu thuoc s6 tu nhién ding voi moi n € N* bé'mg phuong
phap quy nap toan hoc, ta can thuc hién hai budec:

Burée 1. Chi ta ménh dé ding véin=1.

Burge 2. Gia stt ménh dé ding véi s6 tw nhién =k = 1 (goi la gid thiét quy nap), chimg
minh ménh dé dingvoin=%k+ 1.

Tt do, theo nguyén li quy nap toan hoc, ta k&t ludn ménh dé ding véi moi n € N*.

Vidu 1
Bing phwong phap quy nap toan hoc, chimg minh cong thitc (1) trong @;Q ding voi
mol n € N*.
Gidi
Burge 1. Voin= 1, cong thuc (1) trd thanh 1 = 12.
Day la ménh d& dung. Vay (1) dung véin=1.
Buoe 2. Gia sit (1) dang véin=k > 1, nghiala ta co
1+3+5+7+ ... +Qk-1)=k. (gid thiét quy nap)
Ta can chitng minh (1) dtng véi n =k + 1, nghia 1a can chimg minh
1+3+5+7+ .. +Qk-1D+Qk+1)=(k+ 1)
Theo gia thiét quy nap, ta co
I #F3P5F T8 Q=% Qv ly=[l=+3% 5+ TF ..+ 2=+ 2kt 1)
=k+Q2k+1)
=(k+ 1)
Vay (1) dingvoin=k+ 1.
Theo nguyén li quy nap toan hoc, (1) dung voi moi n € N*.



Chti y: Déi khi, ta can chung minh ménh dé P(r) ding véi moi s6 tw nhién n > n, véi n,
1a s6 t nhién nao d6. Khi dé, trong chimg minh bing phuong phap quy nap toan hoc,
& Bude 1 ta chi ra ménh d€ ding véi n=n, va & Budc 2 ta gia thiet ménh de dung voi
n=kzng

Vidu2

Chiimg minh rang bat ding thitc 2" > n* diing véi moi s6 tw nhiénn = 5.

Gidi
Buée 1. V&in=5,tacd 2"=25=32 van® = 5= 25. Vi 32 > 25 nén bat ding thirc ding
Vol n=>5.
Burée 2. Gia sit bat dang thitc ding véi n =k > 5, nghia 1a ¢6
2E B
Ta chimg minh bat dang thitc dung véin = k+ 1, nghia 1a can ching minh:
2K 1> (k+ 1)
Stt dung gia thiét quy nap, voi luu v & = 5, ta co
2kt1=7 ok
> =K+ >k + Sk=kK+2k+ 3k
>k +2k+1=(k+ 1)~
Vay bat déng thic ding véi n=k+ 1.
Theo nguyén li quy nap toan hoc, bat ding thitc ding véi moi s6 tw nhiénn = 5.

% Chiing minh rang déng thirc sau ding voi moi n € N*;

Loty LRe S

2

% Chiing minh rang bat ding thiic sau dung véi moi s6 tw nhidn n > 3

28 Sttt 2,

2. Ung dung phuong phap quy nap toan hoc

Phuong phap quy nap toan hoc dwge st dung trong nhiéu linh vire toan hoc khac nhau
(s6 hoc, dai s6, hinh hoc, giai tich, ...). Dudi ddy, ta xét thém mot vai ing dung.

Vidu3
Chiing minh rang 322 — 8xn — 9 chia hét cho 64 véi moi n € N*,
Gidi

V6iméin e N*, xét ménh dé (3*"*2— 81 —9) | 64. Ta can chimg minh ménh dé nay ding
vOl moi n € IN*,
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Biroe 1. Voin=1, ta co
372 _8n—-9=3"-8-9=81 —-8-9=64: 64.
Vay ménh dé dung véi n= 1.
Burée 2. Gia st ménh dé ding voin=k > 1, nghia la ¢ (3% 2— 8k —9)  64.
Ta can chitng minh ménh d& ding véi n = k+ 1, nghia 14 can chimg minh
[32 D2 _B(k+1)—9] : 64.
Ta co
3UTDI2_Q(hk+1)—9=9 32D _8k—17=9[32¢"D_8k—9] +64(k+1).
Tong nay c()(sé hang dau chia hét chp 64 (do gia thiét quy r}ap) va s6 hang thit hai duong
nhién chia het cho 64, nén no chia het cho 64. Vay ménh de ding voi n=%k+ 1.

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

Vidu4

Trong mit phing, cho » (n = 2) duong thang, trong do khéng co hai duong thang nao
song song va khong cé ba duong thing nao dong quy. Goi S la s0 giao diém ctia n duong
thang nay.

a) Tinh S, S,, S,, S, img vdi tredng hop ¢6 2, 3, 4, 5 duong thang.

22 3? 4°

b) Tr do, du doan cong thite tinh S, va chitng minh cong thirc do béng phwong phap quy
nap toan hoc.

Gidi
a) Ttr hinh v&, ta ¢ két qua nhu sau:
S, =1 S,=3 S,=6 S,=10
b) Ta co:
&&= L

8= 3=8 ra=l+;
8,=6=8, +3=1+2+3;
§,= 10=18,+4=1+ 2+ 344,

Tir d6, ta du doan ring

S=1+2+3+. +(n-1)= ”(”'2_1)
vOi moi s6 te nhién n > 2.

2)



Ta s& ching minh cong thic nay bang phwong phap quy nap toan hoc.

n(n—l)
2

=1 nén cong thire (2) dung voi n=2.

Buoc 1. Voin=2,tacoS,=1va

Biroc 2. Gia st (2) ding voin=k =2, nghiala co S, = b1 . Ta chung minh (2) dung
v6i n=k+ 1, nghia la can chimg minh: 2
(k+1)k
k+1 2 .

Goi duong thing thi &+ 1 1a d. Theo gia thiét quy nap, & duong thing dd cho cit nhau

k(k-1) _ . _ .
tal S, = ( > ) diem. Mat khac, do khong c¢6 hai duong thang nao song song va khong

c6 ba duong thang nao dong quy nén duong thing d cit k duong thing do tai k diém khac
nhau va khac voi S, diém kia. Do d0, s6 giao diém cta k + 1 duong thang nay la
k(k-1 R k+1)k
=Stk = ( )+k:k k+2k:( ) :
> 2 )

Vay cong thuc (2) dingvoin=k+ 1.

S

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

% Chiing minh rang »* + 2n chia hét cho 3 v&i moi n € N*.

% Chiing minh rang déng thitc sau dy diing voi moin € N*:

]_—q”
l-¢

1 + g gt g gttt arafict = (g#1).

% Chiing minh rang trong mét phing, » dwong thing khac nhau cting di qua mét diém
. chia mét phang thanh 2» phan (n € N¥).

%) (Cong thirc li kép) Mot khoan tién 4 dong (goi 1a von) dwoc gt tiét kidm co ki han
" & mot ngan hang theo thé thie 14 kép (tién l4i sau mdi ki han néu khong rt ra thi
dwoc cong vao von cia ki ké tiép) Gia st 14i suat theo ki 1a » k116ng doi qua cac ki
han, nguo‘1 gul khong 1t tién von va ldi trong sudt cac ki han @& cap sau diy. Goi T,
1a tong s6 tién von va 14i clia nguoi gt sau ki han thit n (n € N*).
) Gt 4ok

b) Tu do, dw doan cong thie tinh 7 va chitng minh cong thire do bang phwong phap
quy nap toan hoc.
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BAI TAP

1.

n
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Chimg minh cac dang thire sau ding voi moi n € N*:

a)l.2+2.3+3.4+___+n_(n+1):&3(’”2);
D)1 +4+9+ . +m2= n(n+1)(2n+1)
. :

B A2k PE 2N AR

. Chirng minh rang, vo1 moi n € N*, ta co:

a) 5% — 1 chia hét cho 24; b) 73 + 5n chia hét cho 6.

. Chimg minh rang néux >—1 thi (1 +x)"= 1 + nx véi moi n € N*,

. Cho a, b = 0. Ching minh ring bat ding thitc sau dung véi moi n € N*;

a'+b" _(a+b)
= :
2 2

. Ching minh rang bat ding thirc sau diing voi moi s6 tw nhién n > 2:

I, 1  2nm
l+—+—4- b= —.
2 n n+l

. Trong mat phang, cho da glac4 AA, ... A concanh(n>3). GoiS la tong s6 do cac goc

trong cua da giac.

a) Tinh S, S,, S, twong ung vaéi truong hop da giac la tam giac, tir giac, ngii giac.

b) Tir do, du doan cong thitc tinh S, va chitng minh cong thire do béng phwong phap quy
nap toan hoc.

. Hang thang, mot ngudi g vao ngan hang mot khoan tién tiét kiém khong di a dong.

Gia st 14 suat hang thang la ~ khong d6i va theo thé thire 131 kép (tién l4i cia thang trudce
duwoc cong vao von cia thang ke tiép). Goi 7, (n > 1) 1a tong tién vén va l4i ciia nguoi d6
co trong ngan hang tai thoi diém ngay sau khi gt vao khoan thir n + 1.

Q) Tinh.7, T, T,

b) Du doan cong thie tinh 7, va chimg minh cong thire do bang phuong phap quy nap
toan hoc.

Goiy: Luuy cong thic & @i



Ban c6 biét?
Bai toan Thap Ha Noi

Bai toan Thap Ha N1 la mot tro choi toan hoc dwoc nha toan hoc ngwroi Phap Edouard
Lucas (1842 — 1891) phat hién vao nim 1883. Ngay nay bai toan tré nén ni tiéng trén
thé gio1, dac biét 1a trong linh virc Khoa hoc may tinh.

Thap Ha No6i trong tro choi nay gom ba cot v B C

(4, B, C) va n dia c6 duong kinh khac nhau, :

moi dia ¢616 6 gitta dé co thé ludn vao cac cot l
(xem Hinh 2). Liic dau cac dia déu & cot A4,
theo thit ti “nho trén lon duoci”. Muc dich cua
trd choi 1a chuyén tat ca cac dia tir cot4 sang
cot C (cot B chi dong vai tro trung chuyén) ' J

sao cho thoa man hai diéu kién:

= . > A ~ .
1. Moi bude chi duoe chuyen mot dia; Hinh 2. M hinh Thap Ha N6i véi n =8
2. Cac dia duoc chuyén qua lai gifta cac cot,
nhung 6 bat c1t thoi diém nao cac dia trén
moi cot deu “nho trén 1on dudi”.
Bai toan dat ra la:
Lam thé nao dé chuyén cdc dia tir cot A sang cot C?
S6 burde it nhit bang bao nhiéu?
Goi S, 1a 56 budc it nhat dé chuyén » dia tir c6t 4 sang cot C (n € N*). C6 thé d& dang chi
ra S, =1,8,=3. Vo1 n=3, ta thuc hién cac buoc nhu Hinh 3 dudi day va nhan duge S, =7.
Budc 1 Budc2 Budc3 Budc 4

Budc 5 Buoc6 Budc7

.&._ﬂ,uu

Hinh 3

Glu‘a S,vaS, co moi lién hé. That vy, d& chuyén tir trang thai dau tién dén trang thai (4)
ta can S bll'OC chuyén (Budc 1, 2, 3) Tiép d6, thue hién mot bude (Budce 4) dé chuyen
trang thal 4 sang trang thai (5) Tiép theo, thwe hién S, bude (Buoce 5, 6, 7) dé chuyen
trang thai (5) dén trang thai (8). Tit do, ta co S =28 1

Téng quat hoa qua trinh trén, ta c6 thé tim dwoc méi lién hé gifta S vasS _ (ne N¥ ,nz2)
Tir do, co the dur doan cong thire tong quat:
S =2"-1(n-1223.)
va ching minh céng thitc nay bang phuong phap quy nap toan hoc.
Ban hay thir thiee hién diéu nay nhe.

Cdc ban co thé cing choi tré choi thii vi va bé ich nay voi cdc vat dung san cé Xung
quanh nhir dong xu, quyven sach, ... thay the cho cac dia ¢ trén. )
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1.

Bai 2. Nhi thuc Newton

Tit khoa: Nhi thitc Newton; Tam giac Pascal.

Ta da co cong thuec

(a+b)" =Cla"+Cla"'b+..+Cra" b +. . +C™'ab™ + C'b"

trong treong hoprn=1, 2, 3, 4, 5.
Cong thitc nay co ding voi moi s6 tw nhién » khéng? Lam thé nao dé kiém tra?

Cong thuc nhi thic Newton

g Cobahop, moi hop dung hai qua cau duoc

34

dan nhin a va b (xem Hinh 1). Lay tit mdi
hop mot qua cau. Co bao nhidu cach lay dé
trong ba qua cau lay ra:

a) ¢6 3 qua cau dan nhén 5?

b) ¢6 2 qua cau dan nhin 5?

¢) ¢6 1 qua cau dan nhén 5?

d) khéng c6 qua cau nao dan nhin b?
Béng lap luin twong tw nhu jﬂ} , ta co thé st dung t6 hop d& tim cac hé s6 cua cong
thite khai trién

(a+b) =a*+3a’b+ 3ab*+b°.
That vay, ta co khai trién
(a+b)Y=(a+b)a+tb)a+b)
=(aa+ ab + ba+ bb)(a+ b)
= 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, @ nhan duoc s6 hang b2, ta 1ay s6 hang b trong thira s6 (a + b) thit
n];'lét nhan vdi s6 hang b trong thira so ga + E;:) tht hai, roi nhan vai so hang b trong thira
$0 (a+ b) thit ba. Do do, hé so cua b® bang so cach chon ba chit b tir ba chit b co trong ba
thira 6 (a + b), tirc bang C; =1.
Tiép theo, xét s0 hang 3ab® hay tong abb + bab + bba. D& nhan duoc méi s0 hang ctia tong
nay, ta lay tich cua hai so hz_}ng bt hai‘ tht‘ra(sé (a + b), 101 nhan voi soO hang a cua thira so
(a+ b) conlai. Do do, hé so cia ab? bang so cach chon hai chit b tir ba chit b co trong ba
thira s0 (a + b), e bang C; =3.

Lap luan tuwong tu, ta dugce he O cua ah b%’mg C; =3, hé s6 clia & b%'mg Cf =



Tir do, ta nhan duoc

(a Jr!))3 =Ca’ +Cla’b+Clab® +C.D’.
Mot cach tong quat, véi s6 tw nhién bat ki n > 1, ta ¢6 thé mé réng 1ap luan & trén dé im
cac hé s6 trong khai trién bigu thite:

(a+by'=(a+b)a+b) .. (a+D).

n thira s0
Khai trién biéu thl'I(c na‘ly‘, ta I’l{hﬁl’l duoc cac so hang dang aka”"‘b" Vol a, 1{&‘1 hé sé,
k=0, 1,...,n Heéso ¢, bang s6 cach chon & chit b tix n chit b co trong » thira s6 (a + D).
Nghiala, @, =C! (0 <k <n).
wam, L1t dO, ta nhan dugc két qua:

* Vi mbi s6 tunhién n, ta co:
(a +b )" =C%"+Cla""b+..+Ctad"™*b* + . +C"'ab™ +C'". (1)
Cong thitc (1) dwoc goi 1a céng thire nhi thirc Newton, goi tat 1a nhi thirc Newton.

Chay:
a) Trong cach viét vé phai ctia (1), s6 hang C*a"*b* (0 < k < n) duoc goi la sé hang
Ié?ng qudt.
b) Vé phai cta (1) gém » + 1 s6 hang. Bi qua cac s6 hang it trai sang phai, s6 mii ctia a
giam dan, s6 mii cia b tang dan, nhimg tong cua ching khong ddi va bang » (quy wdc
a@=b"=1).
Vidu1
Hay khai trién (x + 2)°.
Gidi

Ap dung céng thitc nhi thitc Newton, ta co:

(x+2)6 =C{x°+C. X 2+CE . x* 22+ Cl. X2+ ClLx 24+ C . x. 20 +CE 28

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

a) (x—3)% b) (1 +x)".

2. Tam giac Pascal

5 v
Tt cac cong thire khai trien:
(atb)’=1,
(a+b)'=a+ b,

(a+ b)*=a’+ 2ab + b?,
(a+ b)*=a®+ 3a% + 3ab®+ b3,
(a+ b)*=a"+ 4a’b + 6a*h* + 4ab* + b*,

(a+ b)*=a’+ 5ab + 10a*b* + 10a*b* + S5ab* + b7, x
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cac hé s6 duoc viét thanh bang s6 nhu Hinh 2 sau day. Néu stt dung ki hiéu to hop
thi nhan duogc bang nhu Hinh 3.

1 C;;?
1 1 Clo Cll
1 2 1 Cz? C; sz
1 3 3 1 Cf C; C;' C:
o@p ON @ o a g d
15 10 s 1 e e ¢ e e e
Hinh 2 Hinh 3
T cac dang thire nhu
& =C'=1 €, =€, =4,
C;’—%C-‘;:C;, Cj+C::C53,
c6 thé di doan rang, voi méin € N7,
C: =2 (0<k<n), 2)
CiHHE e ="t (3)

Hay chung minh cac cong thuc trén.

Goi y: St dung cong thire C,}f

n!

k!(n—.k)r

neN 0<k<n.

Stt dung céng thiic (3), véi luu v 1ang C’=C"=1vdimoin € N, fir bang s6 & Hinh 2,

ta c6 thé viét tiép lan lwot timg hang s6 dé tao thanh mét bang s6, duwoc goi 1a tam gidc

Pascal (xem Hinh 4).

= 2 =2 2 =2 =2 = =
| [
N e Y N S =)

1 2 3

1 4 6 4 1
Q, o 10 @ & 1
1 (6) 15 20 15) 6 1
1 7 21 35 35 21 7

Hinh 4

1

1

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

nhi thitc Newton.



Vidu2
Str dung tam giac Pascal, hay khai trién (x — 1)
Gidi
Str dung tam giac Pascal, ta co:
x—-17"=x"+7.x° (-1)+21 .x° (-1)*+35 . x* (-1)
+35 . x3 (D) +21 . x2 (1) + 7. x. (DS + (1)
=x"—Tx%+21x3—35x*+ 35x3 - 21x?+ Tx - 1.
% Str dung tam giac Pascal, hiy khai trién:
g) (2x-+1)% b) {x—a).

3.Van dung cong thuc nhi thic Newton

Cong thitc nhi thitc Newton véi cac dang mé réng ciia nd cé nhiéu tng dung quan trong
trong Toan hoc. Dudi day, ta xét thém vai vi du don gian.

Vidu3
Xac dinh hé s6 ctia 'S trong khai trién clia (2x — )"
Gidi
Theo cong thie nhi thire Newton, ta co
Qx—- )"’ =CL2x)"° +C,(2x)° (=) +...+ CL2x)" " * ()" +..+Cla (=»)"
=MeR N Oy e Ny Oy

S6 hang chita x*S ting véi gia tri k= 6. Do d6, hé s6 clia ¢ 1a

(=1)"2%. €% 14.200 B84

Vidu4
Cho a 1a mét s6 thue duong. Biét rang trong khai trién cia (3x + a)8, hé s6 cia x* 1a 70.
Hay tim gia tri cia a.

Gidi

Ap dung céng thitc nhi thirc Newton, ta co
3x+a) =C° (3x)’+CL.(3x) .a+..+C¥ (3x)*F .a* +..+C2a®.
( 8 8 8 8

S6 hang chita x* ting véi gia tri k= 4. Hé s0 ctia s0 hang nayla 3*.C .4*=70 . 3% o
Theogiét]:ﬁét,tacé’;’o.34.a4=70haya4:3%,suyra a:%(via>0).

. | S

Vay azzlaglam can tim.
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Vidu5s
Chiing minh rang déng thitc sau day ding véi moi n € N*:
C +C +Cr+.  +Cr +Cr=2"
Gidi
Theo cong thic nhi thire Newton, ta co
(x+1)"=Clx"+Clx" '+ CIx" 7+, +C 'x+C1.
Thay x = 1 vao cong thuc trén, ta nhan duoc
CI+C+Cl+.  +C +Cr=2"
Pay la diéu phai ching minh.
Nhdn xét: Ttr cong thire khai trién
0_n

= 1_n-1 k_n-k _k -1 -1
(x+a) =Cx"+Cox"'a+..+Cix"*d" + . .+ C'"'xa™ ' + Cla",

v6i moi cach chon gia tri cia x va a, ta nhan dwgc mot hé thite lién quan dén cac hé so

tothigh 6, Chuey €%
Vidu6
ChotaphopA4 ={a;a,...;a}con phan t. Tap hop 4 ¢6 bao nhidu tap con?

Gidi
M&i tap con ctia 4 ¢ k (1 < k < n) phan tit 1a mot to hop chap k ctia 4. Do do, s6 tap con
nhu vy biang C*. Mét khéc, c6 mot tap con ctia 4 khong ¢6 phan tit nao (tap rong),
titc ¢o C! =1 tap con nhu vay. Do do, 50 tap con ctia A bang
C)+C +C2+ .. +C".
Theo cong thie nhi thire Newton, ta co

Cl+C +Cl+..+C =(1+1)" =2".

Vay tap hop 4 co 2" tap con.

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

% Biét riing trong khai trién ctia (x + @)° vi @ 1a mot s6 thue, hé sb ciia x*1a 60. Tim gia
L}

tr1 cua a.

% Chumg minh rang, voi moin € N, ta ¢6

__
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Cl-Ci+CI-Ci+..+(-1)'C'=0.

Trong hop A4 c6 10 qua cau duogce danh s6 tir 1 dén 10. Nguoi ta lay mot s6 qua cau tir
hop 4 161 cho vao hop B. C¢ tat ca bao nhieu cach lay, tinh ca trueong hop lay 0 qua
(tire 1a khong lay qua nao)?



BAI TAP

1.

Khai trien bieu thie:

a) (x—2y)% b) Bx 1)

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

th

<A - 5 ~ A I . - - R > A A s A A A
. Biéet rang a la mot so thie khac 0 va trong khai trién cia (ax + 1)%, hé so cua x* gap bon lan

hé s0 ctia x*. Tim gia t1i cua a.

. Biét rang hé s6 ctia ¥? trong khai trién ctia (1 + 3x)” 1a 90. Tim gia tri cla .

. Chttng minh c6ng thite nhi thitc Newton (cong thirc (1), trang 35) bang phuong phap

quy nap toan hoc.

Bgd _1) = 2 3 5 6 7 Hav tinh:
-Bietring Qx - 1)'=a,+ ax+ax’+ax’+ ax'+ ax’ + ax®+ ax’. Hay tinh:

a)a,ta tatatatatata, b)a,+a,+a+a,

. M6t tép hop ¢6 12 phan ti thi ¢4 tat ca bao nhiéu tp hop con?

. Tir 15 bat chi mau co mau khac nhau doi mot,

a) Co bao nhiéu cach chon ra mot s6 bt chi mau, tinh ca truong hop khong chon cai nao?
b) C6 bao nhiéu cach chon ra it nhat 8 but chi mau?

Ban c6 biét?

Tén goi Tam giac Pascal va Nhi thiic Newton

Tam giac Pascal dwoc dat theo tén cia nha toan hoc, nha vat li
hoc, nha triét hoc tai ba nguoi Phap Blaise Pascal, sau cong tiinh
clia 6ng cong bd vao nam 1653. Thue ra, tam giac nay cung voi
cong thitc khai trién biéu thic (a + b)Y v6i n 1a s6 tw nhién dd
duoc nghién ciru trirge do béi cac nha toan hoc AnbdvaBaTu
& thé ki X, hay boi cac nha toan hoc Trung Hoa & thé ki XI.
Pascal c6 cong 16n trong viée nghién ctru mot cach hé thong cac
tinh chat clia tam giac nay, cling nhw phat hién ra cac méi lién hé

. - Blaise Pascal
gitta chung vai li thuyet xac suat. (1623 - 1662)

Cong thitc nhi thitc Newton duogc dat theo tén nha toan hoc, nha
vat 11 hoc vi dai nguoi Anh Isaac Newton. Nhu trén da noi, thue ra
cong thitc nay (trwong hop s6 mii la s6 tw nhién) dd duoc biét dén
trrde thoi Newton hang thé ki. Newton 1a ngudi ¢6 céng mé rong
cong thire cho trrong hop s6 mii #2 1a s6 thue bat ki. Ong kham pha
ra cong thire d6 vao nam 1664, nhung dén nam 1676 mdi cong bb.
Cong thitc nhi thite Newton c6 nhiéu ting dung quan trong trong

Isaac Newton nhiéu nganh toan hoc khac nhau nhw dai 6, giai tich, 1i thuyét xac
(1643 -1727) suét

s e

(Theo Britannica)
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BAI TAP CUOI CHUYEN PE 2

1. Chiing minh ring cac dang thitc sau dung véi moi n € N*,

a) 13+23+33+...+n3:L:1)";

b) 1.44+2.7+3.10+..+n(Bn+1) = n(n+1)*

1 1 1 I n
C) —+—+—+..+ = .
1.3 35 57 2n-D(2n+1) 2n+l

2. Ching minh rang véi moi n € N*:
a) 3" — 1 — 2n chia hét cho 4; b) 7" — 4" — 3" chia hét cho 12.
3. Chiimg minh ring 8" = 7 véi moi n € N*,

4. Clning minh rang bat déng thic 1+%+%+...+lsn7+1 dung vo1 mo1 n € N*,
n

. V6i mot binh 1ong ¢6 dung tich 2 /, mét ban hoc sinh thire hién thi nghiém theo cac bude
nhu sau:

th

Buoc 1: Rot 1 / nudc vao binh, 161 16t di mot nita lwrong nudce trong binh.
Buodc 2: Rot 1 / nudc vao binh, 101 lai 16t di mot nita lwrong nurdce trong binh.
Ct nhu vay, thue hién cac budce 3, 4, ...

Ki hiéu a, la lvong nuoce co trong binh sau buoc n (n € N*).

a) Tinh a,, a,, a,. Tir do du doan cong thire tinh a, vol n € N*.

b) Ching minh céng thic trén bang phwong phap quy nap toan hoc.

6. Tim hé so ctia x* trong khai trién cua bidu thire sau:

7

a) (1 - 3x)%, b) [1%} .

7. Tim hé $6 cta »° trong khai trién ctia (2x + 3)(x — 2)°.

8. a) Tim ba s6 hang dau tién trong khai trién cia (1 + 2x)5, cac s6 hang duoc viét theo thit
tur s6 mil cia x ting dan.

b) Sit dung két qua trén, hiy tinh gia tri gan ding cia 1,02¢.

9. Trong khai trién bidu thic (3x — 4)* thanh da thie, hiy tinh tong cac hé s6 ctia da thiic
nhan duoc.

10. Chimg minh rang cac dang thic sau ding véi moi n € N*;
a) 142C, +4C +...+2"'C) +2"C) =3,
by & ACE4C 4. 4O =Cr £C O & O

2n 2n 2n 2n 2n 2n 2n 2n
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Chuyén dé 3
BA DUGNG CONIC VA UNG DUNG

Chiing ta da biét dinh nghia va phuong trinh chinh tic cia ba dudng conic, trong chuyén dé nay ta sé ciing tim
hiéu chi tiét hon vé hinh dang va cac yéu td déc trung ctia ba dudng conic nhu tam sai, dudng chudn, bankinh qua
tiéu, dong thoi van dung cac kién thiic nay vao gidi quyét mét so van dé thuctién,

- Xac dinh dugc cac yéu t6 dac trung clia dudng conic (dinh, tiéu diém, tiéu cu, do
dai truc, ban kinh qua tiéu, tdm sai, dudng chuan) khi biét phuaong trinh chinh téc
clia duong conic do.

- Nhéan biét dugc dudng conic nhu la giao clia mat phang véi mat non.

- Gidi quyét dugc mot sé van dé thuc tién gan véi ba dudng conic (vi du: giai thich
mot s6 hién tugng trong quang hoc, xac dinh quy dao chuyén dong clia cac hanh
tinh trong hé Mat Troi, ...).

4



Bai 1.

1 khoa: Elip; Truc d6i xiing; Tam ddi xiing; Ban kinh qua tiéu; Tam sai; Dudng chuan.

' Hanh tinh M chuyén dong quanh
Mit Troi theo mot quy dao hinh
elip nhan tam Mat Troi lam tiéu
diém F. Lam thé nao dé tinh d6 dai
ctia doan FM khi biét phuong trinh

chinh tic cua elip? J

1. Tinh déi xiing cua elip

On tap vé elip

2 3

Ta da biét elip (E) véi phuong trinh chinh tic 2=+ i =1(0<b<a)(Hinh 1) ¢6 cc yéu td:
g

—Bon dinh1a 4,(-a; 0), 4.(a; 0), B (0; -b), B,(0; b).

VA —Truclonla 4 4, co do dai 2a, truc nhd 1a B B, ¢6 do

= dai 2b.
. ( \ — Hai tidu diém 1a F,(—c; 0), F,(c; 0) véi c=~Ja® —b*.
— —'C (@] C_ a" :? . " : P ug
—Tiéu cu 2¢ 1a khoang cach gitta hai tieu diem.

b Bl
Hinh 1

#1 Choelip(E) cophuong trinhchinh tac z +- ; ; =]

2

a
(0 < b < a) va cho diém M(x,, v,) nam trén ().

Cac diem M (x5 v ), M(x ) —y), M (=, —y,) €O
thudce (F) hay khong?
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[
&
Fay
b
.

h

B 0

o
S

2 2
Elip (E): "—2+«;’—1=1 nhan hai truc toa do lam
a
#ycdc’fin&ngvénhﬁn géc toa do lam tdm dc’fimng. A, /

\AZ
Hinh chit nhat co cac canh di qua cac dinh cua elip - @ &
va song song véi cac truc déi ximg duoc goi 1a

R

hinh chit nhdt co sé cua elip. S 5 |B

i

Hinh 3
Vidu1

2

2
Cho elip (E): L I (0 < b < @) c6 bon dinh 14 4 (—a; 0), A (a; 0), B,(0;—b), B,(0; b).
az 1 2 1 2

a) Xac dinh toa do bon dinh ctia hinh chit nhat co sé cla (E).
b) Cho mét diém M(x; ) bat ki trén (). Chiing minh rang:
b<OM<a,-a<x<a,-b<y<b.
Gidi
a) Goi PORS la hinh chit nhét co s6 ctia (). Toa d6 bon dinh cia PORS la:
P(-a; b), O(a; b), R(a; —b), S(—a; -b).

SN 15 A A RAF 1Y trAn (T A . v A
b) M(x; y) la diem bat ki trén (E) nén ta co: 7 25 5
x2 y: / ————— : (x1»)
—+==1. :
a b° Al 1 A, -
e T e _a\o /a '
Do0<b<anéntaed —+=—=l v —+—2>1.
arjai b B b
S B |- R
Suyrab?<x?+y’<a’nénb?><OM?*<a’
Hinh 4
Vayb<OM < a.
o B }’2 ot 2 2
Tt —+=5=Ltaco 5<l=>x"<a > -a<x=a

a- b a

Y 1= yP<b? = _b<y<bh

Tuong tu, ta cling co

Chui y: Moi diém thudc elip déu nam bén trong hinh chit nhat co sd.

] Viét phurong trinh chinh tic ctia elip ¢6 kich thudc cia hinh chit nhat co sd1a 8 va 6.

: Hay xac dinh toa do dinh, tiéu diém, tiéu cw, do dai truc cta elip nay.

@ Hiy gap mot manh giay hinh elip (Hinh 5)
thanh bén phan chong khit 1én nhau.

Hinh 5
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2. Ban kinh qua tiéu Vi

h
B) 2 2 M
p& Cho diém M(x, y) nim trén elip (E): =+2-=1 /7“
a” b” /
c6 hai tidu diém la F (= 0), F,(c; 0) (Hinh 6). J

a) Tinh F M?va F M theox, y, c.

b) Chiing 16 réing: F M*—F M?=4cx, FM ~FM= 2= Hinh 6
= = a

¢) Tinh do dai hai doan MF, va MF, theo a, ¢, x.
0 |
¥ Cho diém M trén elip (E). Cac doan thang MF | va MF, duoc goi la hai bdn kinh qua tiéu
ctia diem M.
2 2

P dai hai ban kinh qua tidu ctia diém M(x; y) trén elip (B): =+ }:—2 ~ | duoc tinh theo
a

A . c c
cong thitc: MF, =a+—x, MF,=a——x.
a a

.. s n c = c
Chiy:Vi-a<x<anén a+—x>0 va a——x>0.

a a

Vidu2
2 2
Tinh d6 dii hai ban kinh qua tidu cia didm M(x; ) trén elip (E): ;‘—5+ % =1
Gidi
Tacda=5,b=3,suyrac=~a*-b*=4
Do dai hai ban kinh qua tiéu ctia diém M(x; y) la:
MF, = a+£x: 5+ix MFE, = a—ExZS—ix.
a 5 } a 5

-

Q‘Z 2) Tinh d6 dai hai bén kinh qua tiéu cta diém M(x, y) trén elip (B): %+% =1
1

L «;— — 1 ¢6 d6 dai hai ban kinh qua tiéu bing nhau
g

b) Tim cac diém trén elip (E):

@ Nguoi ta chimg minh dwoc rang anh sang hay am thanh di tir mot tidu diém, khi dén
= mot diém M bat ki trén elip luén luén cho tia phan xa & qua tiéu diém con lai, nghia
la di theo cac ban kinh qua tieu (Hinh 7a).
Vom xe dién ngam ctia mot thanh phé ¢6 mit cat hinh elip (Hinh 7b). Hiy giai thich
ta1 sao tiéng noi cta mot ngwoi phat ra tir mot tiéu diém bén nay, mac du khi di dén
cac diém khac nhau trén elip van luon dai lai toi tidu diém bén kia cung mot luc.

Hinh 7
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3.Tam sai

N chps B > e ok
Q Cho bibt i 6 e == ciia chc ehp lan luot
a

la — i — (Hmh 8). Tinh ti so — theo e

4" 2°
va néu nhan xét Ve sur thay do1 cia hinh

dang elip gan v6i hinh chit nhit co s&

. A -
khi e thay doi. Hinh 8

Ti s0 gifta tieu cw va do dai truc 1on cua elip goi la tam sai cua elip va duoc ki
s 4 = - C
hidulae titicla e=—
a
Voimoi elip, taluonco 0 <e < 1.

Nhan xét: Ta co L Jl-¢* , do do:
) a

— Khi tdm sai e cang bé (tic 1a cang gan 0) thi b cang gan a va elip trong cang “béo”.

—Khi tdm sai e cang 1on (tic la cang gan 1) thi ti s6 % cang gan 0 va elip trong cang “det”.
a

Vidu3
'3 ‘! j y‘!
a) Tim tam sai cua eli —+——1 vaelp (E), —+=—=1
) P (B) 25 16 ) - 258904
b) Khéng can v& hinh, theo ban elip nao “béo” hon?

Gidi

1 2 2 3
a)Ellp(E)cda:s,b:4jsuyra c=~a — b :3, GZEZE'

I

Elip(Ecda=5,b=+24 suyrac=+a" -b* =1,e=—=
. 3.9 ( _
b) Ta thay 35 > 5 vay elip (E") “béo” hon elip (E).

‘J 2 2

a) Tim tam sai cua eli +}——lvael1 E —+}—:l
% ) p(E)IOO 99 p (EY: 10 1

b) Khéng can v& hinh, theo ban elip nao cé hinh dang “det” hon?
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& Trong hé Mit Troi, cac hanh tinh chuyen dong

w3 theo quy dao la dwong elip nhan tam Mat Troi
1a mot tidu diém. T hinh anh mé phéng quiy
dao chuyén dong ctia cac hanh tinh (Hinh 9),
hiy so sanh tAm sai ctia qui dao chuyén dong
ctia Trai Pat voi tim sai cta qui dao chuyén
dong cua tiéu hanh tinh HD20782b.

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

Hinh 9

4. Pudng chuan

£ :: ~ . R ; A . N, X Y ‘- : - 2 : = =
&4 Cho diem M(x; y) trén elip (E): = s E =1 va hai duong thang A x + =B 0,

Ayi B % =0 (Hinh 10). Go1 dM, A)), dM, A.) lan luot 1a khoang cach tir M dén

+ + e
A, A, TacddM,A)=|x+= L T (Vie>0vaa+ex=MF,>0).
= e e
MF, a+ex
Suy ra - =
dM,A) atex
e
MF,
Dua theo cach tinh trén, hay tinh ——.
dM, A,)
AI V“ -
M

R
l

:
S

Hinh 10

2

Cho elip (E) ¢6 phuong tinh chinh tic Lz + “;—; =1 va co hai tiéu diém F (2.0, F(e0)

a

Puong thing Al x % =0 duoc goi la duong chuan tng voi tiéu diém F , va duong

thang A : x— 2-0 duoc goi 1a duong chuan tng voi tiu diém F. cua elip ().
2 . 2

1 o MFZ‘. o
d(M:v Al) d(M:v A:".)

Véi moi diém M thude elip, ta luon co

5 3 a a . % R o . ~ T reas .
Chiy: Vi —-— <—a < a <— nén duong chuan ctia elip khong co diém chung voi elip do.
e e
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Vidu4

Z 2
Cho diém M(x; y) trén elip (): %+%: 1.

a) Tim toa do hai tidu diém va viét phurong trinh hai duwong chuin tuong tng.
b) Tinh ti 6 khoang cach tit A dén tiéu diém va dén dwong chuin twong ting.
¢) V& elip (E), hinh chit nhat co s& va hai duong chuan cta (E) trén hé truc toa do Oxy.

Gidi
Tacdéa=5,b=3,suyra c= az—b2:4;e:£:£;3:a—:2.
a 5 e c 4
4 i i » - & 25
a) Ung voi tiéu diem F,(—4; 0), ta co duong chuan A : x+7 =)
Ung vdi tidu diém F_(4; 0), ta c6 duong chuan A =08
g voi tiéu diem F (4; 0), ta ¢o duwong chuan z.x—T— ;
b) Ta ¢ L M, L
dM,A) dM,A,) 5
VA
2 P 3 B, o

s
n_\
N
L

b A

fa g 3B R |A

1 1

Hinh 11

) Tim toa do hai tiéu diém va viét phwong trinh hai duong chuan tuong ting cta cac

) o
elip sau:

i i ¥ i

X x5
a)(E) —+—=1; b)(E) —+—=1.
) ED 4 1 ) (& 100 36

@ Lap phuong trinh chinh tic cia elip ¢6 tiéu cu bang 6 va khoang cach giita hai duong
[

< .. 50
chuan la ?

BAI TAP
2 2

1. Cho eli : x—+y—:1.
b(B) 64 36

a) Tim tam sai, chiéu dai, chiéu rong hinh chit nhat co s& cta (E) va vé (E).
b) Tim d6 dai hai ban kinh qua tidu ciia diém M(0:6) trén (E).
¢) Tim toa do hai tiéu diém va viét phwong trinh hai dudng chuan cuia (E).
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[ ]

s,

Ln

L ; = 1 ¢6 d6 dai hai ban kinh qua tiéu nhé nhét, 16n nhét,
=t

. Lap phuong trinh chinh tic cta elip ¢6 tidu cu bang 12 va khoang cach gitta hai duong

. Tim cac diém trén elip (E):

chuan 1a % )

. Cho elip (E): %-‘r%: L

a) Tim tam sai va do dai hai ban kinh qua tidu ctia diem M(3; 0) trén (E).
b) Tim diém N trén (E) sao cho NF, =NF,
¢) Tim diém S trén (E) sao cho SF = 2BE,

. Trai Pat chuyén dong theo mot qui dao 1a duong elip ¢6 tim sai 14 0,0167 va nhan
tam Mt Troi 1a mot tiéu diém. Cho biét khoang cach gan nhat giita Trai Dat va tam
Mait Troi la khoang 147 triéu km, tinh khoang cach xa nhat gifta Trai Dat va tam Mt Troi.

(Nguon: https://www.universetoday.com)

Hinh 12

. Ngay 04/10/1957, Liéen X0 da phong thanh
cong vé tinh nhin tao dau tién vao khéng gian,
veé tinh mang tén Sputnik 1. V€ tinh do cé quy
dao hinh elip () nhan tam Trai Dat 1a mét tidu
diém. Cho biét khoang cach xa nhit gifta vé
tinh va tam Trai Dat 1a 7310 km va khoang
cach gan nhat gifta vé tinh va tim Trai Dat
1a 6586 km. Tim tam sai ctia quy dao chuyén
dong cua vé tinh Sputmik I.

(Nguoén: https://vi.wikipedia.org)
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Ban c6 biét?
Johannes Kepler va quy luat chuyén déng ctia cac hanh tinh

Kepler (Johannes Kepler) la nha toan hoc va thién van hoc
noi tiéng nguoi Pire. Ong 1a médt trong nhimg dai dién
cua cudc cach mang khoa hoc thé ki XVII. Kepler duogc
biét dén nhiéu nhat béi cac dinh luat vé chuyén dong
thién thé mang tén ong.

Ba dinh ludt ciia Kepler:

Dinh Iudt 1: Cac hanh tinh chuyén dong quanh Mt Troi T
= ; ; . Bt S S Johannes Kepler

theo qu¥ dao la duong elip vo1 Mét Troi nam tai mot (1571 — 1630)

tieu diém.

Dinh ludt 2: Duong noi mot hanh tinh véi Mt Troi quet

qua nhiing dién tich bang nhau trong nhiing khoang thoi

gian bang nhau.

DPinh lugr 3: Binh phuong chu ki qu¥{ dao ctia mot hanh E

tinh ti 1€ véi lap phuong mia do dai truc 1on cua quy dao. !

.“,t—'_l

Nghia 1a néu ta goi 7, T, lan luot la thoi gian d€ hai ) ,
hanh tinh quay hét mét vong quanh Mat Troi va a,, a, e
lan luot 1a d6 dai mia truc 16n elip qu¥ dao cia hai hanh

tinh do thi ta co:

3
[l
LY EN

o3

(Nguén: https://vi.wikipedia.org/wiki/Johannes_kepler)
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Bai 2. Hypebol

Tir khod: Hypebol; Truc ddi xiing; Tam d@6i xaing; Ban kinh qua tiéu; Tam sai; Dudng chuan.

@ Nho viéc thu tin hiéu tit hai tram phat song

1.

50

F, va F, trén bo, hé thong dinh vi dat tai
diém M trén con tau tinh dwoc hidu so
khoang cach tt M dén F, F, va xac dinh
duoc mot duong hypebol di qua M.

Tinh déi xiing ctia duéng hypebol
On tap vé hypebol
Ta d4 biét hypebol () véi phuong trinh chinh tic

",—-;’., =1 (a>0; b >0) (Hinh 1) c6 cac yéu té
"

co ban sau:

— Cat truc Ox tai hai dinh 4 (-a; 0), 4,(a; 0) nhung

khéng cit truc Oy.

— Truce thuce 12‘1AIA2 co do dai1 2a.

—Truc ao la B B, c6 do dai 2b vai B (0, —b), B,(0; D)

1a hai diém trén Oy.

— Hai tiéu diem 1a F,(—c; 0), F,(c; 0) v6i c=a’ +b>.
—Tiéu cu 2¢ 1a khoang cach gitta hai tidu diém.

Bobién

lTﬁ(}(} km

Tram phat séng

Chui y: Hypebol gom hai phan riéng biét ndm hai bén truc 4o, mdi phan goi 1a mot nhanh
cua hypebol. Nhanh di qua dinh 4, (-a; 0) gom nhitng diém M(x; y) v6i x < —a va thoa min

MF,— MF = 2a. Nhanh di qua dinh A4 (a; 0) gom 1
thoa man MF —MF, = 2a.

Cho hypebol (H) véi phurong trinh chinh tic =
a

©hitng diém M(x; y) véi x = a va

i “;2 =1 va diém M(x,, y,) ndm

trén (H). Cac diém M (=, y), M (x,, ~v,), M (=, —,) ¢6 thudc (H) khong?

2 s
Hypebol (H): ——<-=1 nhan hai truc toa do lam
a

o~

truc doi xzeng va nhan géc toa do lam tdm doi Xung.
Hinh chit nhit ¢é hai canh lan luot di qua hai dinh
A, A4, va song song voi truc Oy, hai canh con lai
di qua B,, B, va song song voi truc Ox dugc goi la
hinh chi¥ nhdt ce sé ciua hypebol (H).




Nhén xét: Khi cang tién xa goc toa do, hai nhanh cia hypebol (H) cang tién gan dén hai
duong thang chita hai dwrong chéo ctia hinh chit nhat co s& (nhung khéng co diém chung).

Hai duong thang nay c6 phuong trinh y = %x Y= —%x va duoc goi la hai duong tiém cin
cua hypebol (H).
Vidu1
Cho hypebol (H) co hai dinhla 4,(-a; 0),4,(a; 0) vatruc aola B B, v6iB,(0; -b), B,(0; b).
a) Xac dinh toa do bon dinh cta hinh chit nhat co s& cua (H).
b) Cho mét diém M batki trén (H). Chung minh ring a < OM.
Gidi

a) Goi PORS la hinh chit nhat co s& cia (H).
Toa d6 bén dinh cia PORS la:

P(-a; b), O(a;, b), R(a; -b), S(-a; -b).
b) Goi M(x; y) 1a diém bat ki trén (H).

’CZ yl xl
=1,suyra — =1
a

2 2

Ta co

nén a? < x* <x*+ y*= OM-.
Do do, a < OM.
Chui y: Moi diém thudc hypebol (ngoai trir hai dinh) déu ndm ngoai hinh chit nhét co 6.

@1 Viét phuong trinh chinh tic ctia hypebol c¢6 kich thudc ctia hinh chit nhit co 56 1a 8
k va 6. Xac dinh dinh, tiéu diém, tiéu cu, do dai truc cua hypebol nay.

@) Khi bay véi van toc siéu thanh (téc dd chuyén dong 16n hon tbe d am thanh trong
cling mai trrdng), mot may bay tao ra mot vimg nhiéu dong trén mét dat doc theo mét
nhanh ctia hypebol (H) (Hinh 4). Phan nghe 16 nhat tiéng 6n ctia viing ndi trén duoc
goi 1a tham nhidu dong. Bé 16ng clia tham nay gap khoang 5 lan cao d6 clia may bay.
Tinh cao do ctia may bay, biét bé rong cta tham nhidu dong duge do cach phia sau
may bay mot khoang 1a 40 mile (mile (dam) la don vi do khoang cach, 1 mile ~ 1,6 km)
va (H) co phuong trinh:

X" y2 g
400 100
\Q y‘
\\\
\ 1 ‘\
Bérdng cua b
tham nhiéu déng \

Hinh 4
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2.

52

Ban kinh qua tiéu

a) Chimg minh ring F M?*—F M*= 4cx.

b) Gia stt diém M(x; y) thudc nhanh di qua 4, (-a; 0) (Hinh 5a). S& dung két qua
dd chimg minh duoc & cau a) két hop véi tinh chat MF, -~ MF = 2a dd biét dé

ching minh MF, + MF, = 9 T do, ching minh cac cong thue: MF| =—a — Ex_;
- a a
kﬁ;za—ix
- a

b) Gia st diém M(x; y) thudc nhanh di qua 4 ,(a; 0) (Hinh 5b). St dung két
qua di ching minh duoc & cau a) két hop vai tinh chat MF, -MF,=2ada biét dé

chung minh MF, + MF = 22 Tw do, ching minh cac cong thic: MF =a + —x;
it a a

2

a) b)
Hinh 5

Cho diém M thudc hypebol (H). Cac doan thang MF , va MF, dugc goi la hai bdn kinh
qua tiéu cla diém M.

D6 dai hai bén kinh qua tiéu cta didm M(x; y) trén hypebol (&): - «;’—; —1 duoc tinh
a

theo cong thie: MF, = a+x s MF, = a—<xf
a a
Vidu2
Tinh do dai hai ban kinh qua tiéu ctia diém M(x; v) trén hypebol ( E_ % =il
Gidi

Tacoa=4,b=3,suyrac=>5.
Do dai hai ban kinh qua tiéu ctia diém M(x; y) la:
c

a——X|=
a

c
a+—x|=
a

MF, = .MF, = 4—%x .

4+£x
4




@ Tinh d6 dai hai ban kinh qua tiéu ciia diém M(x, y) trén hypebol (H): —-2—=1.

64 36
@ Tinh d¢ dai hai ban kinh qua tiéu cua dinh 4.(a; 0) trén hypebol (H): x: — “;: =G
'w i a‘- i

3.Tam sai

2 2
xq_y’ =1, Chfrngtér%'mg£>1.
g b a

s ‘3' Cho hypebol (H):
O
* Ti so gifta tiéu cu va do dai truc thuc la tdm sai ctia hypebol va duogc ki hiéu la e, nghia
e -
a

Voi moi hypebol, ta luénco e > 1.

Vidu3
xl y?.
Tim tam sai cua hypebol g
P ( 64 36

Giai

Tacoa=8,b=6,suyra c=va +b" =10.

Vay tim sai. otia (0,15, TONCENE
a 84

@,' Tim tam sai ctia cac hypebol sau:

2

2 2

X 2 2 X 2
a) (H,): T—yT:I; b) (H): ?_%:1; ¢) (H,): ?_«"?:1_

@ Cho hypebol (H) ¢6 tam sai bang V2. Chung minh truc thuc va truc ao cua (H) co
3 4 dai bing nhau.

ef Mot vit thé c6 qu§’ dao 1a mét nhanh ctia hypebol (&), nhan
4 tam Mt Troi lam tiéu diém (Hinh 6). Cho biét tam sai ctia (H)

bang 1,2 va khoang cach gan nhat giita vat thé va tam Mat Troi

122108 km.

a) Lap phuong trinh chinh tic cta (H).

b) Lap cong thire tinh ban kinh qua tiéu cia vi tri M(x; y) cia
vat thé trong mét phazmg toa do.

d Mt Troi
F

Hinh 6
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4. Pudng chuan

54

{ |

vl 2

Cho diémM(x; y) trénhypebol (H): xﬁ - —=1
a” b A
M
va hai duong thang At g- 0;
e a >
a : i —
A x—— =0 (Hinh 7). e X,
- e 0 i
Goi dM, A), dM,A) lan luot1a khoang cach
tir M dn cac duong thing Al
T 6o a, = la-+ ex| = la-+ed =@, Hinh 7
dM, A)) a|l la+ex|
x+— —
e e
Dura theo cach tinh trén, tinh m
xl yl
Cho hypebol (H) co phurong trinh chinh tac — — I =1 va cdhai tiéu C‘démFI(—c; 0),F (c.0).
= 2

Puong thing Al x+ 29 duoc goi 1a dirong chuan ung voi tiéu diém F va duong
(]

& . a c 1 s A . feogia R -
thang A: x— - 0 dugc goi la duong chuan umg vai tieu diem F, cua hypebol (H).

MEF,

Vi moi diém M thude hypebol, ta luén co —— —
dM,A) dM,A,)

Chiay: Vi —a< 2 f 4 mén duong chuan cua hypebol khong cé diém chung voi
e e

hypebol do.

Vidu4

i i

Cho diém M(x; y) trén hypebol (H): % - % =

a) Tim toa do hai tiéu diém va viét phwong trinh hai duwong chuin twong tmg.
b) Tinh ti s6 khoang cach tir A dén tiéu diém va dén duong chuan twong tng.
Gidi
a_a 16

Tacdba=4,b=3,suyra c=+va’ +b* =5, e:ﬁ:i; ==,
a 4 e ¢ 5



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

Ung vdi tidu diém F(5:0), ta co duong chuan A, : x— % =10,

MF, d
e

1 — = =
d(M: Al) d(M:v A;".) 4

b) Ta co

Tim toa do hai tidu diém va viét phwong trinh hai duong chuan tuong tng cta cac
hypebol sau:

i 3 % 2 3

X y = @ X W
T Yyt [ b) (EL): —==—=]: H) ——=1.
D) () -I=l b @) - ) (H): 5%
@ Lap phuong trinh chinh tic ctia hypebol o tidu cu bing 26 va khoang cach giita hai
: . T 288
dwong chuan bang .
BAI TAP
1. Cho hypebol (H): L—Lzl.
<P ( 144 25

a) Tim tam sai va do dai hai ban kinh qua tiéu ctia diem A/ [1 B %] trén (H).
b) Tim toa d6 hai tiéu diém va viét phuong trinh hai dwong chuén twong ting.
¢) Tim diém N(x; y) € (H) sao cho NF =2NF, voi F |, F, la hai tieu diém ctia (H).
. Lap phuong trinh chinh tic cfia hypebol co tiéu cur biang 20 va khoang cach giita hai

duong chuin bang %.

[

3. Cho duwong tron (C) tam F , ban kinh » va mot diém F, thoamén F F = 4r.
a) Chumg to rang tam cia cac duong tron di qua F , va tiép xtic véi (C) ndm trén mot
duong hypebol (H).
b) Viét phwong trinh chinh tic va tim tam sai cta (H).
4. Trong hoat dong mé& dau bai hoc, cho biét khoang
cach gitta hai tram vo tuyén la 600 km, van toc
song vo tuyénla 300 000 km/s va thoi gian con tau
nhan duoc tin hidu tit hai tram trén bo bién luén £

cach nhau 0,0012 s (hai tram v tuyén phat cac tin k\ i
hiéu cing mot thoi diém). Vidt phuong trinh chinh 0 000km "
= o i o . Tram phat song
tac cia qu¥ dao hypebol (H) cua con tau.
Hinh 8
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Ban c6 biét?
Hé théng dinh vi LORAN
A

¥

2 2

14400 8100

40

Nguoi ta dd ing dung tinh chat ctia cac dwong hypebol d& dinh vi tau thuyén ven bién
thong qua hé thong LORAN.

Cach van hanh ctia mot LORAN nhu sau:

Khi hai tram phat | va F, phat tin hiéu cung mot
thoi diém dén con tau, thi hidu sb gifta hai thoi
diém con tau nhan duoc tin hiéu tir hai tram nhan
v6i toc do cia séng vo tuyén s& cho hiéu s6 khoang
cach tir vi tri ctia tau dén F vaF,. Do do, con tau
dang & dau do trén mot hypebol co tiéu diém 1a F .
vaF, Bing cach dwa vao tram phat song thi ba,
F, chung ta co thé hinh thanh maot nhanh hypebol
khac véi cac tidu didm la E va £ Khi do v1 tri
ctia con tau la giao diém cida hai nhanh hypebol
néu trén.

Nguyén tic dua trén cac hypebol giao nhau nay duoc sit dung trong hé théng dinh vi tam
xa, duogce got la LORAN (LOng RAnge Navigation). Cac tram radar dong vai tro la tiéu
diém ctia cac hypebol, va tat nhién, may tinh dwge st dung cho nhiéu thao tac can thiét
dé xac dinh vi tri ctia con tau.

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



Bai 3. Parabol

Tir khod: Parabol; Truc ddi xing; Dinh; Ban kinh qua tiéu; Tam sai.

' Mit cit clia gwong phan chiéu ctia mét dén pha 1a mot
parabol (P) véi tim ctia bong deén dit tai tiéu diem F. ﬁ

Lam thé nao d tim khoang cach tir F dén mot diém
trén gwong khi biet phwrong trinh chinh tac cua (P)?

1. Tinh déi xiing cia dudng parabol
On tap vé parabol i M, }V

Ta d3 biét parabol (P) v6i phwong trinh chinh tic

B p
y2=2px (p > 0) ¢o fiéu diém F [’—2’ 0] va c6 =g
. 3 p X
dwong chuan A : x= —
Parabol (P) nhan Ox lam truc déi xveng.
Giao diém cua parabol (P) va truc dbi xiing ctia nd A

got1 la dinh cta parabol.

Hinh 1

Chi y: a) V6i moi diém M(x; y) thudc parabol (P): y2 = 2px (Vi p > 0) ta ducodx > 0,
suy 1a (P) thudc nita mat phang toa do co x > 0.

b) Vi —% < 0 nén duong chuan cia parabol khong cé diem chung voi parabol do.

Chiing t6 rang néu diém M eaw) nam trén parabol (P) thi diém M '(x,> —y,) cling nam
trén parabol (P).

Khoang cach tir tiéu diém dén duong chuan goi 1a tham sé tiéu ctia parabol.

Chu y: Khac véi elip va hypebol, dudng parabol chi ¢é mét truc dbi ximg, mét dinh va
khéng c6 tam dbi ximg.
Vidu1
Tim toa d6 tiéu diém, toa do dinh, phuong trinh duong chuan va truc ddi xXung cua
parabol (P): y*= 4x.

Gidi
Ta cd 2p =4, suy 1a p =2. Vay (P) co tieu diém F(1; 0), dinh O(0; 0) duong chuan A: x=—1
va nhan Ox lam truc doi xiing.

57



% Tim toa d0 tiéu diém, toa do dinh, phuong trinh duong chuan va truc déi XUmng cua cac
parabol sau:

DEYY=2  BEXy=x  9@)r=cx

@ Trong mit phing Oxy, cho diém A(2; 0) va dwong thing d: x + 2 = 0. Viét phuong
=4 t1inh ciia duong (L) 1a tap hop cac tim J(x; y) ctia cac dwong tron (C) thay doi nhung
luon ludn di qua A va tiép xuc vai d.

2. Ban kinh qua tiéu va tam sai ctia parabol

yl\
Q efio dilin M) bnmanibel i 2y T M(x; y)
Tinh khoang cach tir diém M dén tidu diém F cia (P).
p| O X
) F [2;0]
2
A
Hinh 2

Cho diém M trén parabol (P) co titu diém F va duong chuan A. Ta goi doan FM la

bdn kinh qua tiéu ctia diém M va goi ti s6 e = a’(ﬂFJ—MA) la tdm sai cua parabol (P).
Moi parabol déu co tam sai e = 1 va parabol chinh tac (P): y*= 2px c6 do dai ban kinh

qua tiéu cta diém M(x; y) la FM = x +f—2’.

Vidu2

Tinh ban kinh qua tiéu cta diém M(1; 2) trén parabol (P): y* = 4x.
Gidi

Ta c6 2p =4, suy ra p = 2. Vay d6 dai ban kinh qua tiéu cua diém M(1; 2) la:

Mg Bets e
2 2
% Tinh ban kinh qua tiéu cia diém duwdi day trén parabol twong ting:
a) Piem M (1, —4) trén (P)): y*= 16x;
b) Piém M (3;-3) trén (P,): y*= 3x;

¢) Pidm M,(4; 1) trén (P,): y* = %x.
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@ Mot cong cé dang mét duong parabol (P). Biét chiéu

2 cao cia cong la 7,6 m va khoang cach giita hai chan
cong 1a 9 m. Ngudi ta mudn treo mot ngdi sao tai tiéu
diém F cta (P) bang mot doan diy ndi tir dinh S cia
cong. Tinh khoang cach tir tim ngéi sao dén dinh cdng.

@ Mit cit ctia mot chao ang-ten co dang mot parabol (P)
=3 ¢ phwong trinh chinh tic y> = 0,25x. Biét dau thu tin
hiéu cia chao ang-ten dat tai tieu diém F cua (P). Tinh
khoang cach tir diém M(0,25; 0,25) trén dng-ten dén F.

BAI TAP

1. Tim toa do tiéu diém va phuong trinh duong chuan ctia cac parabol sau:

el 1 v
a) (P): y*=Tx, b) (P): =35 0) (P): =2 x.
2. Tinh ban kinh qua tiéu ctia diém da cho trén cac parabol sau:

a) biem M (3;-6) trén (P ): y*= 12x; b) Piém M(6; 1) tren (P): y*= %x;

c) biem M, (\E,\E) trén (P,): yﬁ=J§x.

%]

. Trong mit phing Oxy, cho diém A(% . 0) va duong thang d: x + %: 0. Viét phwong trinh
cua duong (P) la tap hop tam M(x; y) cua cac duong tron (C) di dong nhung luon luon di
qua A va tiép xtic véi d.

. Cho parabol (P). Trén (P) lay hai diém M, N sao cho doan thing MN di qua tiéu diém F
ctia (P). Ching minh rang khoang cach tir trung diém 7 ctia doan thing MN dén duong

=

chuin A ciia (P) béing %MN va duong tron duong kinh MN tiép xtic voi A.
. Hay so séph ban kinh qua tiéu ctia diém M trén parabol (P) véi ban kinh ctia duong tron
tam M, tiep xuc voi duong chuan cia (P).
6. Mot sao choi A chuyén dong theo qu§ dao cd dang mot parabol (P) nhan tam Mt Troi la tidu
diém. Cho biét khoang cach ngan nhit giita sao chdi A va tam Mit Troi 1a khoang 112 km.
a) Viét phuong trinh chinh tic ctia parabol (P).
b) Tinh khoang céach giita sao chdi A va tim Mt Troi khi sao chdi ndm trén duong thing
di qua tidu diém va vudng gdc vai truc déi xumg cia (P).

un

7. Mit cit ciia gwong phan chiéu ctia mot dén pha cé dang mét parabol (P) c6 phuong trinh
chinh tic y? = 6x. Tinh khoang cach tir &iém M (1,4/6 ) trén guong dén tiéu diém ctia (P).
(vo1 don vi trén he truc toa do la xentimeét).
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Bai 4. Tinh chat chung cia ba dudng conic

Tir kho#: Duding conic; Tiéu diém; Dudng chudn; Tam sai.

\ ebol
. /Nyp

Tai sao nguroi ta goi elip, hypebol, parabol la ba duong conic?

1. Giao cia mat phang véi mat nén tron xoay

p Gan mot doan éng nhira vao dau bong cua mot den chiéu nhé d2 tao ra mot chim

3 anh sang hinh méit nén trén xoay (Hinh la, b). Chiéu d&n1én mot birc twdng véi cac
goc nghiéng khac nhau d2 anh sang tir dén hat 1én bic tuong tao thanh cac béng khac
nhau (Hinh 1c, d, ). Nhin xét hinh anh ban nhin thay trén birc tuong.

Hinh 1
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Nguoi ta chitng minh duoc c6 thé tao ra cac duong tron, elip, hypebol, parabol bang cach
., Cho mat phing cat mit nén tron xoay.
'..'
y Giao ctia mot mit phang voi mot mat non tron xoay (méat phang khong di qua dinh
ctia mit non) co thé 1a duong tron, duong elip, duong hypebol hay duong parabol.

Vidu1
Trong Hinh 2a, giao ctia mét phang va mat nén la mot duong parabol.

Hinh 2

@i Giao ctia mat phang va mat non trong Hinh 2b, ¢ ¢6 dang duong gi?

ﬁ% Khi may bay bay song song voi mat dat véi van toc 16n hon van toc ctia am thanh s&
1 tao ra cac 16p khéng khi dao déng ¢ hinh mét non (nén Mach) (Hinh 3) va taora tiéng

n6 manh, goi 14 tiéng no siéu thanh. Nhitng nguoi trén mat dat néu nghe thay tiéng nd

nay cung mot thoi diém thi vi tri cia ho cting thude mot duong hypebol. Hay giai thich

dieu nay.
2\
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— / \
Nén Mach = \ [ l",
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Hypebol ———— / f
Mat dét '
Hinh 3

2. Xac dinh dudng conic theo tam sai, tiéu diém va dudng chuan
H@Hy @
S \2' Cho duong conic ¢6 tiéu diém F, duong chuan A M
va mot diém M 1a diém nam trén duong conic do. K (E)
FM

Tim mo1 lién he giita ti so m va tén goi \(k/

cua duong conic.

Hinh 4
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Pinh nghia chung cia cac dwong conic

¥ Cho diém F c¢6 dinh va duong thing A ¢6 dinh khéng di qua F. Tap hop cac diém M

sao cho ti 56 % bang mot hing s6 dwong e cho trude duoc goi 1a dwrong conic.

?

Diém F goi 1a tiéu diém, A goi 1a dwong chudn va e goi 12 tdm sai cia durong conic.

Tir dinh nghia trén, két hop véi tinh chat cia elip, parabol va hypebol, ta co:

# Elip la dudong conic co tam sai e < 1;
Parabol la duong conic co tam sai e = 1;

Hypebol la duong conic ¢o tam sai e > 1.

Vidu2
Xac dinh tAm sai, toa d6 mot tiéu diém va phuwong trinh duong chuan trong ting ctia moi
dwong conic sau:

. Xy i V
a) v*= l4x; b) —+—=1.; c
)y x )10 :
Gidi

a) Conic (P): y* = 14x la mét parabol. Tacoco2p =14, p=17.

i R 7 : 2 P ;
Suy ra (P) co tiéu diem F(E . 0), dwong chuan A: x= - vatam sai e = 1.

2 2

b) Conic (E): %H’?: 1 12 mét elip.

2

Ta co: a=+10,b=4/5,¢c=a*-b> :\B,ezizﬁ,ﬂ:@: 245
a gy
2

Suy ra (E) co tiéu diem E(—5:0), duong chuan A, : x = ~235 vatimsai e= g

i

¢) Conic (H): z—"—%zllam@thypebol.
Tacod: a=2,b=23,c= a2+52:4,e:£:2332221_
a e 2

Suy ra (H) c6 tidu diém F,(4;0), duong chuan A, :x=1 vatimsai e=2.

Vidu 3
Cho duong thang A: x + y — 1 = 0. Goi tén va lap phuong trinh ctia cac duong (L) la tap
hop cac diem M(x; ) thoa man . e trong mai truong hop sau:

i dM, A)

a)eza; b)e=2; c)e=1.
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Gidi

Tacd MO= x> +1* vad(M, A)= w
>

a)(L)coe= % <1, do do (L) la mét duwong elip.

MO 1
Ta co M(x; L) ————=— < 2MO=d(M, A
acoOM(x;y) e (L) a0 2 @M, A)

< 21,:3 +yt= —|x +j%_ l| S8+ y)=(x+y-—1)>

S8+ 8y =x'+y + 2y —2x-2y+ 1 S TP+ Ty =2y + 2x + 2y — 1 =0.

Vay elip (L) c6 phuong trinh 7x* + 7y* — 2xy + 2x + 2y — 1 = 0.

b) (L) cde =2 > 1, do d6 (L) 1a mdt hypebol.

MO
Ta co M(x; L)y ——— =2 MO=2dM, A
acOM(x;y) e (L) J01. D) M, A)

|x+y—q

¥ Ji L= S X =l =T

Sty =2x+y+ 2y —2x—-2y+t 1) P+ y+dxy—Ax -4y +2=0,

Viay hypebol (L) co phuong trinh x* + y? + 4xy — 4x — 4y + 2 = 0.

¢)(L)cde=1, dodo (L) la mot parabol.

MO
Ta c6 M(x; L))o ———=1MO=dM, A
acoMx, y) € (L) J01.0) @1, A)

h+y—q

& Jxt+yt = S22+ y)=(x+y-1)2

S+ 2=+ Y+ 2y -2 -2yt l o2+ -2y + 2x+ 2y —1=0.

Viay hypebol (L) c¢o phwong trinh x* + y? — 2xy + 2x + 2y — 1 = 0.

Xac dinh tAm sai, toa d6 mot tiéu diém va phuong trinh duong chuan twrong ung ctia
moi1 dudng conic sau

-

2 2

2 (R 2 ].
a) x_+y_:1; b)i_Lzl; c) y“zEx_

3 2 12 4

i
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iﬁji:% Quy dao cta cac vat thé sau day la nhitng duong conic. Nhitng duong nay la elip,
=2 parabol hay hypebol?

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

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

BAI TAP

1. Xac dinh tam sai, toa d6 mot tidu diém va phuong trinh duong chuan twong ting ctia moi
dwong conic sau:

i i

-

x*y x y :
Q) —+—=1; b) ——=1; Ei = x.
)9 7 )15 10 ) )

2. Viét phuong trinh ctia conic ¢4 thm sai e = 1, tidu diém F(1; 0) va duong chuan A: x+ 1 =0.

3. Viét phuong trinh ciia conic (C) trong mdi trrong hop sau:
a) (C) co tiéu diem F(8; 0), duong chuan A: x —2 =0 va tAm sai e =2;

. i . 2 4 - J -
b) (C) co tieu diem F(—4; 0), duwong chuan A : x+%: Ovatamsai e= 35

4. Qu¥ dao ctia cac vat thé sau day la nhiing duong conic. Nhitng duong nay la elip, parabol
hay hypebol?

Tén Tamsai
Sao Hoa 0,0934
Mat Trang 0,0549
Sao Thuy 0,2056
Sao chdi Ikeya-Seki 0,9999 Hinh 6. Sao chéi Ikeya-Seki nhin tir Trai DAt
C/2019 Q4 3.5 Nguén: https://vi.wikipedia.org
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BAlI TAP CUOI CHUYEN PE 3

P 3 - r = = - A 2 r r = r I - A = [
1. Tim toa do cac dinh, tiéu diém va ban kinh qua tieu wng voi diem M(x; y) cia cac
conic sau

=r BE._ 2 g &) 2= 11
: )25 : )y

a) L+L T

169 144

-

_ 52 y?
2. Cho eli R B
p(E) T

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

b) Viét phuong trinh chinh tic ctia parabol (P) cé tiéu diém la tidu diém co hoanh dé duong
cua (E).

¢) Viét phwong trinh chinh tic ctia hypebol (H) ¢6 hai dinh 1a hai tiéu diém cta (E), hai
tiéu diém la hai dinh cta (E). Tim tam sai ctia (H).

3. Xac dinh tam sai, tiéu diém va duong chuan tuong tmg ctia moi duong conic sau:
oy oy A |
Q) —+—=1; b) ——=1; c) yv*="Tx.
) 16 12 ) 14 2 )
4. Cho duong thing d: x + y — 1 =0 va diém F(1; 1). Viét phwong trinh dwong conic nhin F
1a tiéu diem, d 1a duong chuan va cé tam sai e trong maéi truong hop sau:

a)eZ%; b)e=1, c)e=2.

5. Mit Trang chuyén dong theo mot qui dao la duong elip
cO tam sai bé'mg 0,0549 va nhan tam Trai Pat 1a mot tidu
diém. Biét khoang cach gan nhat giita tam Trai Dat va tam
Mit Trang 14 362 600 km. Tinh khoang cach xa nhat gitta
tam Trai Pat va tim Mt Trang.

Nguén: https://www.universetoday.com

Hinh 1. Trai Dat va Mat Trang

6. Ta d4 biét tinh chat quang hoc ctia ba duong conic (xem phan doc thém Ban c6 biét? &
trang 72, sach gido khoa Toan 10, tap hai). Hypebol ciing cé tinh chat quang hoc tuong
tir nhu elip: Tia sang hudng t6i tidu diém F , cua hypebol (A) khi gap mot nhanh ctia (H)
s€ cho tia phan xa di qua F, .
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. Mt cét ctia mot chao ang-ten 1a mot phan cia parabol (P).

M6t ntha nghién ctru thiét ké mot kinh thién van vo tuyén chira hai gwong ¢ mit cat hinh
parabol (P) va hinh mot nhanh ctia hypebol (H). Parabol (P) c6 tiéu diem F , va dinh S.
Hypebol (H) c6 dinh 4, ¢6 chung mot tiéu diem la F , Vo1 (P) va con co tieu diém thi
hai 7, (Hinh 3).

Nguyen tac hoat dong cua kinh thién van do nhw sau: Tin higu dén tir vii tru duoc xem
nhu song song véi truc ctia parabol (P), khi dén diém M cta (P) s& cho tia phan xa theo
htr!('mg MF , tia nay gap (H) tai diém Nva cho ti(a phéan xa toi F, la noi !thu tin higu. Cho
biet SF =14 m, SF,=2mvaAF =1m. Hay viet phuong trinh chinh tic cua (P) va (H).

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

&-—-

Hinh 2

Cho biét dau thu tin hidu dit tai iéu diém F cach dinh O ctia
1

chao mot khoang la gm.

a) Viét phuong trinh chinh tic cta (P).

b) Tinh khoang cach tir mot diém A£(0,06; 0,2) trén ang-ten
d&EnF.

. Guong phan chiéu cia mot dén chiéu c¢é mat cat hinh v M

parabol (Hinh 5). Chiéu réng giita hai mép vanh ctia guong /?
1a MN = 32 cm va chiéu sdu cia guong 1a OH = 24 cm. :

a) Viét phuong trinh chinh tic ctia parabol do.
b) Biét béng dén dit tai tidu diém F cla guong. Tinh 2
khoang cach tir bong den to1 dinh O cia guong.

[ §




BANG GIAI THICH THUAT NGU

B

Ban kinh qua tiéu

Poan thfmg noi tidu diém cta conic voi
mot diém nidm trén conic.

C

Cong thirc nhi thitc Newton

La cong thire khai trien:

(a+b) = +Cla"'b+...

+Cra" B+ +Cab™ ! + CID"

b
Pinh cua conic
Giao diém ctia conic vdi cac truc ddi Xung.
Puong chuin
Xem dinh nghia dirong conic.
Puong conic
Tap hop cac diém co ti s6 khoang cach tir
diém do dén mot diém c6 dinh F va mot
duo‘ng thang cd dmh A (khong di qua F)
bang mot hang s6 e. Piém F goi 1a tiéu
diém, duong thang A goi la dirong chudn
trrong Umg voi tidu diém F va hing s6 e goi
la tdam sai cia conic.

MF

C)={M |———=e}.
O={ |d(M,A) e}
E
Elip
Puong conic cotam sai e < 1.
G

Gia thiét quy nap
Gia thiet duoce dua ra tai bude quy nap cia
qua trinh ching minh mét ménh de toan
hoc bang phuirong phap quy nap toan hoc.
H r =
Hé ba phwong trinh bac nhat ba an
La hé co dang:

ax+by+ecz=d,

a,xt+b,y+c,z=d,

axt-by ¢cz-d
trong do x, v, = 1a ba an, a, b, c, d la cac
so thue cho trede goi la cac hé s6. O day
cac hé so a,b,c (i=1,2,3)khong dong

thoi bang 0.

Hypebol

Puong conic co tam sai e > 1.

N

Nhi thitc Newton

La cach goi tit cia cong thic nhi thic
Newton.

Nghiém ctia hé ba phuwong trinh bic nhat
ba an

La bé ba s6 (x,; v,; =,) thoa mén dong thoi
ca ba phuong trinh cia hé ba phwong trinh
bac nhat ba an.

P

Parabol

Puong conic co tam sai e = 1.

Phuong trinh bic nhat ba in

La hé thitc co dang ax+by+cz=d, trong
do x, y, = goila ba an va a, b, ¢, d1a cac s6
thue cho trudc, goi la he 30, thoa man a, b, ¢
khong dong thoi bang 0.

Q

Quy nap toan hoc

Mot nguyen li trong toan hoc, cho phép
chirtng minh nhitng ménh dé phu thude vao
sO tu nhién dua trén hai budec.

T

Tam giac Pascal

La mot bang so gom cac hang, mdi hang
gom cac hé s6 cta cong thirc nhi thic
Newton lan luot ung voin=0,1, 2, ...

Tam sai

Xem dinh nghia dirong conic.
Tiéu diém

Xem dinh nghia dirong conic.
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