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HUGNG DAN SU DUNG SACH

Mbi bai hoc trong séch Chuyén dé hoc tap Toan 10 thudng c6 cac phan nhu sau:




Loi noi dau

Cac ban hoc sinh, quy thay, ¢6 giao than mén!

Sach Chuyén dé hoc tip Toan 10 thudc bd sach Chan tréi sing tao duoc bién soan theo
Chuong trinh giao duc phé thong nam 2018 cua Bo Giao duc va Dao tao.

Sach bao gom ba chuyén dé:

Chuyén dé 1. Hé phuong trinh bac nhat ba in va ing dung.
Chuyén dé 2. Phwong phap quy nap toan hoc va nhi thitc Newton.
Chuyén d@é 3. Ba dwong conic va ing dung.

Cac chuyén dé nay nhim muc dich:

— Cung cap thém mot s6 kién thire va ki nang toan hoe nhim dap ting yéu cau phan hoa,
tao co hdi cho hoc sinh van dung Toan hoc d2 giai quyét cac van d2 lién mon va thue tidn,
g6p phan hinh thanh co s6 khoa hoe cho gido duc STEM.

— Gitip hoc sinh hiéu vai trd va nhimng tng dung ctia Toan hoc trong thye tién; lam co s¢
cho dinh huong nghé nghiép sau Trung hoe ph8 thong: tao co héi cho hoc sinh nhan biét
nang khiéu, s6 thich ctia minh, tir @6 tao dam mé khi hoc Toan.

MOoi chuyén d& déu co néu cac kién thirc co ban s& hoc va cac yéu cau can dat ctia chuyén
dé. Cac bai hoc déu xay dung theo tinth than dinh hwdng phat trién ning luc va thuong
duge théng nhat theo cac bude: khoi dong, kham pha, thue hanh, van dung.

Chung to61 hi vong réng sach Chuyén de hoc tap Todn 10 s& ho tro quy thiy ¢ trong qua
trinh day hoc, dong thoi gitp cac ban hoe sinh himg thit hon khi hoc tap bé moén Toan.
Rat mong nhan duoe si gép v clia quy thay, ¢d gido va cac ban hoc sinh dé sach ngay cang
hoan thién hon.
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Chuyén dé 1

HE PHUONG TRINH BAC NHAT
BA AN VA UNG DUNG

G16p dudi, chiing ta da duoc hoc céch gidi hé phuong trinh bac nhdt hai &n. Trong chuyén dé nay, chiing ta sé tim
hiéu vé hé phuong trinh bac nhat ba an va cach giai hé phuong trinh nay bing phueng phap Gauss. Chiing ta ciing
s hoc cach van dung hé phuong trinh bac nhat ba an dé giai quyét mét sé van dé trong thuc tién cube song.

Sau chuyén dé nay, ban cé thé:

- Nhan biét dugc hé phuong trinh bac nhat ba dn, nghiém ctia hé phuaong trinh bac
nhét ba an.

- Giai dugc hé phuong trinh bac nhét ba dn bdng phuong phap Gauss.
- Tim dugc nghiém ctia hé phuong trinh bac nhat ba an béng may tinh cam tay.

~Van dung hé phuang 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 bic nhat ba 4n; Nghiém; Phuong phap Gauss.

' Ching ta d& biét cach mé ta mdi lién hé giita hai an s6 x, v phai thoa man dong thoi
hai didu kién ax +by=c, (4’ +b} >0) va ax+by=c, (a}+b; >0) bing cach
stt dung he phuong trinh bac nhat hai an:
{ ax+by=¢
a,x+b,y=c,.
Trong bai hoc nay, ta s& hoc cach giai quyét tinh huong can mo ti moi lién hé gitta

ba én s6 x, v, = phai thoa mén dong thoi ba didu kién:
ax+by+es=diax+bytecz=dvaax+by+ecz=d,

1. Dinh nghia hé phuong trinh bac nhét ba an

Ba 16p 10A, 10B, 10C gom 128 hoc sinh cting tham gia lao dng trong cdy. Mdi hoc
sinh 16p 10A trong dirgc 3-cay bach dan va 4 cay bang. Mai hoc sinh 16p 10B trong
duoc 2 cay bach dan va 5 cay bang. M6i hoc sinh 16p 10C trong dwoce 6 cay bach dan.
C4a 3 16p trong duoc 476 cdy bach dan va 375 cdy bang. Goi x, v, = lan ot 1a s6 hoc
sinh cda cac lop 10A, 10B, 10C.

a) Lap cac hé thite thé hién méi lién hé gilta x, yva z.
b) Trong béang dit liéu sau, chon cac s6 liéu phithgp v6i s6 hoe sinh ctia méi 16p 10A,
10B, 10C va giai thich st lira chon ctia ban.

X ¥ &
41 43 44
40 43 45
42 43 43

O S-1, ta nhan duoc ba hé thie ’thé hién mai lién hé gifra x, y va z. Mai hé thie d6 duoc
goi 1a mét phwong trinh bac nhat ba an (véi anla x, v, =). Ba phuong trinh d6 tao thanh
mot hé phuong trinh bac nhat ba an.



Tong quat ta co:
0:-
T Phuwrong trinh bdc nhdt ba dn 14 hé thizc ¢co dang:

ax + by +cez:=d,
trong do x, y, = got la ba f‘i’n va a, b3 e, d1a céc sb thue cho trude goi la cac hé 50,
thoa man a, b, ¢ khong dong thoi bang 0.
Mobi b ba so (x,; ¥, =,) thoa mén phuong trinh frén got la mot nghiém cia phuong
trinh bac nhat ba an.
e H¢é ba phwong trinh bdc nhidt ba dn 13 hé c¢6 dang:

ax Fhytres—d

a;x+b,y+e,5=d,

L'st +by+e;z=d,

trong do x, y, = 1a ba an, a,b,c,dlacac s6 thue cho trude goi la cac hé s6 O day cac
hésoa,b, e (i=1,2,3)khong dong thoi bang 0.
M&i bd ba s6 (x,; ¥,: z,) thod médn dong thoi ca ba phuong trinh ctia hé goi la mét
nghiém cia hé phuong trinh.
Giai hé ba phuong trinh bac nhat ba an la tim tat ca cac nghiém ctia no.

Chui y: Hé ba phwong trinh béc nhat ba an con duoc goi tat la hé phirong trinh béic nhit
ba én.

Vidu1

Hé phuong trinh nao dudi day 1a hé phuong trinh bac nhat ba dan? Mai b ba s6 (1; 2; 2),
(—1; 2 3) ¢6 14 nghiém ctia hé phuong trinh bac nhat ba an d6 khong?

J'2x—3y+ Are 3x+2yiade=6

(1)4—x+2y+-=8 (2) cdx=5y+t2===3

13x+4‘v—:=2; x+3y-==-1.
Gidi

Hé phuong trinh (1) 14 hé phuong trinh bac nhat ba an.
Hé{ phuong trinh (2) khong phai 1a hé phuong trinh bic nhat ba an, vi phuong trinh thi
nhat cta he co chiwra y2.
«Thay x=1, y=2, 2= 2 vio vé trai cua timg phuong trinh 6 hé (1) va so sanh véi vé phai,
ta duoc:

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

Phwrong trinh thit hai: —1 + 4 + 2 =5 # 8 (khong thoa méan).
Vay (1; 2; 2) khong la nghiém ctia hé phwong trinh (1).
. Thay x=-1, y=2, =3 vao vé trai ctia timg phuong trinh & ha (1) va so sanh vdi
ve phai, ta dugc:

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



Phuong trinh thi hai: 1+ 4 + 3 =8 (thoa mén),
Phuong trinh thir ba: -3 + 8 — 3 =2 (thoa man).
Vay (-1, 2; 3) la nghiém cuia hé phuong trinh (1).

Hé phuong tiinh nao dudi day 1a hé phuong trinh béc nhat ba 4n? Mdi bo ba s6 (1, 5; 2),
(1;1:1) va (-1; 2; 3) ¢6 la nghiém ctia hé phwong trinh béc nhit ba 4n d6 khéng?

dx—-2y+c=35 xX+-2z7=5
(1) 4xz—5y+2-=-7 (2) 4 2x—y+z==~1
—x+3y+2z=3 3x—2y=-T7.

2. Giai hé phuong trinh bac nhat ba an bang phuong phap Gauss

O céac 1op dudi, ching ta di biét cach giai hé hai phwong trinh bic nhat hai 4n. Péi véi
hé phwong trinh bac nhat ba 4n, ching ta c¢6 thé tim dwoc cach giai nhu thé nao?

Cho cac hé phuong trinh:

2x—y+:z=1 2x—y+z=1
M4 3y-z=2 @3 2y+z=-1
2z=73] 2y—z=—4

a) Hé phuong trinh (1) o6 gi dac biet? Giai he phwong trinh nay.
b) Bién dbi hé phuong trinh (2) ve dang nhu hé phuong trinh (1). Giai hé
phuong trinh (2).
Hé phuong trinh ¢ dang nhu hé phuong trinh (1) duoc goi 1a ié phurong trinh bdc nhdt
ba dn dang tam gidc.
Moi hé ba phwong trinh bac nhat ba an déu bién ddi duoe vé hé phwong trinh bac nhat ba
an dang tam giac.

Vidu2

Bién doi hé phwong trinh sau vé hé phuong trinh bac nhat ba an dang tam giac 16 giai hé
vira tim duoe.

3x—y+ z=3 )

x-y+ =2 2)

y+2z=1. 3)
Gidi

Nhén hai vé ctia phuong trinh (2) véi —3, cdng vé véi vé ciia phwrong trinh nhén dwoce voi
phuong trinh (1), giit nguyén cac phirong trinh (1) va (3), ta dwgce hé:

3x—y+ =3 (D
2y—2z=-3 2.0
y+ 2z=1. (3)



Nhén hai vé ctia phwong trinh (3) véi —2, c¢ong vé véi vé clia phuong trinh nhan duge
voi phuong trinh (2.1), gift nguyén cac phwong trinh (1) va (2.1), ta dugc he:

Ix—~p+ g=71 @
2y-25=-3 (2.1
~6z=-5. (3.1

5
Tt phuong trinh (3.1), tacod == )

5 2
Thay = = z vao phuong trinh (2.1), ta duge y = 5

2 5 1
Thay y = % va - = 7 vao phuong trinh (1), ta duoc x= 5"

Vay hé phuong trinh dd cho ¢6 nghiém duy nhat 1a [% %g] .

Dé giai hé phuong trinh bic nhat ba 4n, ta c¢6 thé sit
dung cac phép bién doi twong duong @ dira no vé heé
phwong trinh bic nhat ba 4n dang tam giac, t d6 tim
nghiém cia he.

Cach giai nhu trén goi 14 gidi hé phieong trinh bic nhit

Nha todn hoc ngudi Puc

ba an bang phirrn SIS Carl Friedrich Gauss (1777 — 1855)
Vidu3
Giai hé phuong trinh sau bang phuong phap Gauss:
(x-2y+3z= (1)
2x+3y-z-=4 (2)
x+5y—4z=2. (3)
Gidi

Nhan hai vé ctia phwong trinh (3) véi -2, cong vé véi vé cia phuong trinh nhan duoce voi
phuong trinh (2), gilt nguyén cac phirong trinh (1) va (2), ta duge hé:

x—2y+32=0 (l)
2x+3y—z=14 (2)
=Ty Tm=0, (3.1)



Nhén hai vé ctia phuong trinh (1) v6i —2, cdng vé véi vé ciia phwong trinh nhén dwoe voi
phuong trinh (2), gitt nguyén cac phuong trinh (1) va (3.1), ta duge heé:

[x—2_y+3d =9 (1)
Ty—Ts=-14 (2.1)
17y+7.,=0. (3.1)

Céng vé véi vé ctia phuong trinh (2.1) véi phuong trinh (3.1), gift nguyén cac phuong
trinh (1) va (2.1), ta duoc he:

[.x2y+3.,=9 (1)
Ty—T=z==14 (2.1)
10.}%0‘ =-14. (3.2)
Phuong trinh (3.2) vo nghiém. Do do, hé phuong trinh da cho vo nghiém.
Vidu4
Giai hé phuong trinh sau bang phuong phép Gauss:
Jzﬁzy—:: -1 (1)
¥ tdys=—38 (2)
lx—Zy—2::’?. (3)
Gidi

Nhén hai vé ctia phuong trinh (3) voi —1, cong vé voi vé cia phiong trinh nhan duoce voi
phuong trinh (2), giit nguyén cac phuong trinh (1) va (2), ta duge hé:
2x+2y—-z=-1 (1)
x+4y+z=-8 (2)
6y+3z=-15. (3.1)
Nhén hai vé cta phuong trinh (2) voi 2, trir vé cho vé ctia phuong trinh nhin dwoc cho
phuong trinh (1), gitt nguyén cac phuong trinh (1) va (3.1), ta dugc he:
2x+2y-z=-1 (1)
6y+3z=-15 (2.1)
6y+3z=-15. (3.1)
Hai phwong tiinh (2.1) va (3.1) gidng nhau, nén ¢6 thé viét hé phuong trinh thanh:
{2:{—1—2}-‘—::—1 (1)

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

Tir phuong trinh (2.1), ta co == -2y — 5, thay vao phuong trinh (1) ta duge x=-2y — 3.
Vay hé phuong trinh 6 v6 s6 nghiém dang (—2y —3; 3, -2y —5) véiy € R.
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Nhén xét: Mot hé phwong trinh bac nhat ba an ¢6 thé cé nghiém duy nhat, voé nghiém
hoic vo sb nghiém.

Giai cac hé phuong trinh sau bang phwong phap Gauss:

x—=2y=1 B3x— y42z= X= Y- o=
a) {x+2y—-z=-2 b) 4x4+-2p~-z=1 e x4y t2z=-1
x=Fye=3: 23wt de= D Ax—~g3z=.].

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

3. St dung may tinh cam tay tim nghiém cta hé phuong trinh bac nhat
ba an
Ngay nay, cliing voi su phat trién cia khoa hoc ki thuat, ngudi ta dd san xuat ra nhimg
chiéc may tinh cam tay nhé gon, d& dang str dung d hd trg vide tinh toan.
C6 nhiduloai may tinh cam tay cé thé gitip tim nghiém ctia hé phirong trinh bic nhit ba an
mot cach d& dang. Chéng han, ta ¢6 thé thure hién trén mét loai may tinh cam tay nhu sau:
Vidu5

Xet he phuong trinh:
x-3y+2==5
X2 we 3==.d
3x—y—=z=2.

Sau khi mé may, an phim MENJ] dé man hinh [greesy X
it T bing gk [ g i g (58] g

l1:Calculate

VB M

An lién t:iép cac phim (9] (3] @ man {_Ix + 0y + 0z

hinh hién thi nhu hinh bén. e Bx I
Tiép theo, lan }uot 11]:1€1p( cac he §6 cla timg a
phuong trinh bang cach an lién tiep cac phim

nhw sau:

Nhap hé s6 ctia phwong trinh thi nhat: - - .
NEERNEEEEE -
Nhap hé s6 cia phwong trinh thit hai: b,

OE2EEREEMEE

Nhap hé s6 ctia phuong trinh thi ba:

BEOEROEEE

n



Tiép theo, an lién tuc 3 1an phim (=] @ xem két qua.

v [M ¥ Vi [ Ta Ve 'y
= V= =

=7 5| 5

Vay nghiém ctia hé phuong trinh la {—7; - 55—8; - %] .
Cha y: Doi voi cac hé phuong trinh bac nhat ba an voé nghiém hodc vo s6 nghiém,
sau khi thitre hién tirong tiw nhuw Vi du 5, ta nhan duoc k&t qua hién thi trén man hinh may
tinh cam tay nhu sau:

VB [ Vv M
No Solution Infinite Solution
Hé phuong trinh vo nghiém Hé phuong trinh ¢6 vo s6 nghiém

Stt dung may tinh cam tay, tim nghiém ciia cic hé phurong trinh saw:

s 2x-3y+2z=5 A= y—z==1
a) ¢ x+3y+2-= b) sx+2y—3z= g Sx—yrz=-1
3x+3y-3c@ & =y ), & Ax 3y o=13,

ﬁ“‘% Ba ban Nhan, Nghia va Phuic di vao cang tin ctia trtong. Nhan mua mot li tra sita, mot
Ii nude trai cay, hai cai banh ngot va tra 90 000 dong. Nghia mua mot i tra sita, ba cai
banh ngot va tra 50 000 dong. Phiic mua mot i tra sita, hai h nude tra1 cay, ba cai banh
ngot va trd 140 000 dong. Goi x, v, z1an lwot 1a gia tién ciia mét 1i tra sira, mét i nude
trai cay va mot cai banh ngot tai céng tin do.

a) Lap cac hé thiic thé hién moi lién hé gitta x, y va z.

b) Tim gia tién ctia mot 1i tra sita, mot li nudce trai cay va mot cai banh ngot tai
cang tin do.

BAI TAP

1. Trong cac hé phuong trinh sau, hé nao 14 hé phwong trinh bic 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 dé khéng?

2x—4y—3..:_—1

Px—zy+,=—6 Fx—zy+3,=4 4
a) ¢—2x+y+3-=7 b)<3x+2y=—2=2 c)<3x+8y—4,:§
1\4xy+7:=1; 1x3y+2,=1; 1
2x+3y—2z =7

12



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

2x+3y =4 (x+y+2z=2 J'x—y+5::—2
a) ix— 3y =2 b) §x+3y+2-=8 C) 4 2x+y+dz=2
Dy ppem=R, Bx—yts=4, 1x+2_y—::4.
3. Stt dung may tinh cam tay, tim nghiém ctia cac hé phuong trinh sau:
x—5-=2 2x—y+z= x+2y-z=1
a)3x+y—4ds-= b) <x+2y—z=1 €)s2x+ y—2z=
-x+2y+z=-1, 3x+y-2-=2; Ix-Ty—-4z=4.

4. Tim phiong trinh ciia parabol (P): y=ax? + bx + ¢ (a # 0), biét:
a) Parabol (P) c6 truc d6i ximg x =1 va di qua hai diém 4(1; —4), B(2; -3);

b) Parabol (P) co dinh I[%,%} va di qua diém M(-1; 3).

5. Mot dai li ban ba loai gas A, B, C voi gia ban mbi binh gas lan liot 1a 520 000 dong,
480 000 dong, 420 000 dong. Sau mét thang, dai 1i da ban dwoc 1299 binh gas cac loai
v6i tong doanh thu dat 633 960 000 dong. Biét rang trong thang do, dai 1i ban duoc s6
binh gas loai B bang mot mia tong s6 binh gas loai 4 va C. Tinh s6 binh gas méi loai ma
dai li ban dugc trong thang do.

Bai 2. UNG DUNG H’E PHUONG TRINH
BAC NHAT BA AN

Q O céap Trung hoce co 56, chiing ta d4 quen véi gidi bai toan bang cach lap phuong
trinh (bac nhat, bac hai) hodc hé phuong trinh (bac nhat hai én).

Trong bai nay, ta s¢ lam quen véi cach giai mot s0 balltoan the té trong nhicu linh
vire khac nhau bing cach 1ap hé phuong trinh bac nhat ba an.

1. Gidi bai toan bang cach lap hé phuong trinh
Trude khi xét mot s6 ung dung trong cac moén khoa hoc tir nhién va trong kinh té & hai
muc tiép theo, trong muc nay ching ta lam quen véi cac budc giai bai toan bang cach lap
hé phwong trinh bac nhat ba an.
Dé giai bai toan bang cach 1ap hé phuong trinh bac nhat ba an, ta thue hién cac bude saw:

"% Bwdec I: Lap hé phuong trinh
Chon an la nhitng dai luong chua biét,
Dua trén y nghia ctia cac dai hrong chura bié‘g dat dicu kién cho an.
Dua vao dit kién cua bai toan, lap hé phwong trinh voi cac an
Buwéc 2: Giai hé phwong trinh.
Buwée 3: Kiém tra diéu kién ciia nghiém va két luin.
13
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Vidu1
Gia vé vao xem mot budi biéu dién xiéc gSm ba loai: 40 000 df’ing danh cho tré em
(dudi 6 tudi), 60 000 ddng danh cho hoe sinh va 80 000 dong danh cho nguoi 16n. Tai
budi biéu dién, 900 vé di duoc ban ra va tong s6 tién thu duoce la 50 600 000 dong.
Nguoi ta da ban dugc bao nhiéu vé tré em, bao nhiéu vé hoc sinh va bao nhiéu ve
nguoi 16n cho budi bidu dién d6? Biét ring s6 vé nguoi 16n bing mot nira s vé tré
em va hoc sinh cong lai.
Gidi

Goi x, y, = lan lugt 1a s6 vé tré em, vé hoc sinh va vé ngudi 16n dé duoge banra (x, v, = € N).
Co 900 vé da duge ban1a, ta co

x+y+z2=900.
Téng s6 tien thu duoc trong budi bidu didn nay 1a 50 600 000 dong, ta co

40000x + 60000y + 80 000z = 50600 000
hay 2x + 3y + 4-=2530.

SO vé nguoi lon bang mot nita so vé tré em va hoc sinh cong lai, ta co

X+ ¥

hay x + y—2z=0.

sy

Tir do, ta co hé phurong trinh
J/x+ Yeehag = 900
2x+3y+4-=2530
1x+y— Dic )

Stt dung may tinh cam tay giai hé phuong trinh, ta duge: x = 470, y= 130, == 300.
Vay co 470 ve tré em, 130 ve hoc sinh va 300 ve nguoi 1on da duwoc ban ra.
Ba van déng vién Hung, Diing va Manh tham gia thi dau néi dung ba mén phéi hop:

chay, boi va dap xe, trong do toc do trung binh ctia ho trén mai ching dua duge cho
d bang dudi day.

T8¢ d6 trung binh (km/h)
Van déng vién
Chay Boi Bapxe
Hung 12,5 3.6 18
Diing 12 3.75 45
Manh 12.5 4 i5

Biét téng thoi gian thi ddu ba mén phdi hop clia Hing 1a 1 gid 1 phit 30 gidy, clia
Diing 1a 1 gio 3 phit 40 gidy va cia Manh 1a 1 gio 1 phat 55 giay. Tinh ciz li ciia
moi ching dua.



3.

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

Ba té bao 4, B, C sau mot s 1an nguyén phan tao ra 88 t& biao con. Biét s6 té bao B tao ra
gap dai sO té bao A4 tao ra. S0 lan nguyén phan cua té bao B it hon s6 lan nguyén phan cta
té bao C la hai 1an. Tinh s6 1an nguyén phan ciia moi t& bao, biét ring mot té bao sau mot
lan nguyén phan sé tao ra hai té bac maoi giong té bao ban dau

Gidi
Goi x, y, = lan Iwot 1a s6 lan nguyén phan ctia mdi té bao 4, B, C (v, y, = € N).
Téng cac té bao con 1a 88, ta ¢ 2* + 2 + 27 =88,
S6 1€ bao Btaora gﬁp doi sb té bao A4 tao 1a, taco 2V =2 . 2%
S6 lan nguyén phan ctia té bao B it hon s6 lan nguyén phan ctia té bao C 14 hai lan, ta co
y + A=

T do, ta c6 hé phirong trinh

F;‘ + 27427 = 8R 2" 127 +2%=88 2% .27 4 BP0
Pe=22 hay 12:2' =2 =0 hay ¢2.2°-2"=0
1y+3—z P 427 -2 =0,
[a+b+c=88
bita=2* b=2", c= 2% Taco hé phuong trinh < 2a—b=0
1433—0:0.

Stt dung may tinh cam tay giai hé phwong trinh, ta dwoc a =8, b =16, ¢ =64.
Dodox=3,y=4,2=6.

Vay s6 lan nguyén phan ctia mdi té bao 4, B, C lanluotla 3, 4, 6.

Vidu3

Dé nghién ctru tic dung ctia ba loai vitamin két hop véi nhau, mét ntha sinh véat hoe mudn
mdi con thé trong phong thi nghiém ¢ ché d6 an udng hing ngay chita chinh xac 15 mg
thiamine (B1), 40 mg riboflavin (B2) va 10 mg niacin (B3). Co ba loai thitc 4n voi ham
Iwong vitamin duge cho béi bang dudi day:

5 Ham lwgng vitamin (miligam) trong 100 g thifcédn
Loai vitamin
Loail Loai IT Loai 17
Thiamine (B1) 3 2 2
Riboflavin (B2) 7 3 7
Niacin (B3) 2 2 1

M&i con thé can phai duge cung cap bao nhidu gam thite an méi loai trong mét ngay?
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Gidi
Goi x, v, = lan lwot 1a s6 gam thie an loai Z, JZ, III ma mdi con thé an trong mét ngay
(x>0,y20,2>0).

M&i con thé cé mét ché d6 in nong hing ngay chita chinh xac 15 mg B1, ta co
0,03x+ 0,02y + 0,02-=15.
Méi con thé c6 mét ché d6 an udng hang ngay chia chinh xac 40 mg B2, ta co
0,07x+ 0,05y + 0,07z = 40.
M&i con thé cé mét ché do inuong hang ngay chita chinh xac 10 mg B3, ta co
0,02x+ 0,02y + 0,01z=10.
T do. ta co hé phurong trinh
0,03x+0,02y+0,02-=15
0,07x+0,05y+0,07z=40
1\0,023&#— 0,02y+0,0l==10.
St dung may tinh cam tay giai hé phwong trinh, ta duge: x = 300, y =100, = = 200.

Viy mét ngay méi con thé can duoe cung cap 300 g thiic in loai Z, 100 g thiic 4n loai I
va 200 g thie énloai ZI1

Vidu4

Cho so dd mach dién nhi Hinh 1. Cac dién tré ¢6 sé do 1an luot 14 R=6Q,R,=4Qva
R,=3 Q. Tinh cac cuong do dong dien 1, I, va I,

2 2
A I;L Fe B C
R oA _T—
I} R.\
L
6V
Hinh 1
Giai

Téng cuong dd dong dién vao va ra tai diém B bang nhaunén ta c6 L=L+L,
Hidu dién thé gitra hai diém B va C duoc tinh béi:

Uyo=LR, =4I hoic Uy,= LR, =3I, nén taco 41, = 31,
Hiéu dién thé gitta hai diém A4 va C duge tinh boi:

Uie=1LR, + IR, =06l + 3] hayU,.=6,néntaco 6/ +3/,=6hay 2], + [, =2.



Tt do, ta co he phuong trinh

I—l, =L =0
41,-31,=0
2L +15,=2.
Str dung may tinh cam tay giai hé phwong trinh, ta duge L = %A, 1= %A, L= gA.

Vidus
Cén bang phwong trinh phan ting hoa hoc khi d6t chay nhém trong oxygen:

Al+0, L)--Alzos.
Gidi

Gia sit x, v, = 1a ba s6 nguyén duong thoa mén can bang phwong trinh phan ting hoa hoc:

xAl+y0, —£ »=zAL O,
S6 nguyén ti nhom & hai vé bang nhau, ta céx = 2-.
S6 nguyén tir oxygen 0 hai vé bang nhau, ta co 2y = 3z,
Tir 46, ta ¢6 hé phuong trinh {x —=

23

Vi y 1a s6 nguyén duwong nén ta chon = = 2n, v6i n1a 56 nguyén dwong.
Hé phuong trinh ¢6 vo $6 nghiém dang (4n; 3n; 2n), trong d6 n 1a s6 nguyén duong.
Pé phuong trinh ¢6 hé s6 don gian, ta chonn=1, tacox=4, y=3 vaz=2.
Vay phwong trinh can bang phan tmg hoa hoc 1a 4A1 + 30, —4—»2AL0,.

Mot nha hoa hoc co ba dung dich cung mot loai acid nhung voi nf“mg do khac nhaula
10%, 20% va 40%. Trong mot thi nghidm, d& tao ra 100 m/ dung dich nong d6 18%,
nha hoa hoc di sit dung lwrong dung dich néng d6 10% gap bon lan lwong dung dich
néng do 40%. Tinh s6 mililit dung dich méi loai ma nha hoa hoc d6 d4 st dung trong
thi nghiém nay.

Ba loai té bao A4, B, C thure hién s6 1an nguyén phén lan I 16 O
luot 1a 3, 4, 7 va tong so t€ bao con taora 1a 480. Biet f——1 __F—
rang khi chua thire hign nguyén phéan, s6 t& bao loai B

b%'mg téng s0 té bao loai 4 va loai C. Sau khi thire hién TEY
nguyén phan, tong 6 té bao con loai 4 va loai C duoc ¢ v %
tao ra gz”ip niam 1an sb t& bao con loai B duoc tao ra.
Tinh s6 t& bao con mdi loai Itic ban dau. —5V
&2 Cho so do mach dién nhu Hinh 2. Tinh céac cuong do % Iﬁ
. ———— T Hinh 2
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Ung dung trong giai bai toan kinh té

Vidué
Mot ong chu trang trai qé 24 ha dat canh tac d}_l’ dinh st dung dé tr?)ng khoai tay, bép cai
va su hao voi chi phi dau tu cho moi hecta lan luot la 28 trigu dong, 24 trigu dong va
3‘2 trijéu dong. Qua thé{m df" thi t;uémg, 6ng dﬁ tinh toan d}rcjc diér} ticl} dat trong lchoai‘tﬁy
can gap ba dién tich dat n‘ﬁng‘bép cai. Biét rang 6ng cg') tong nguon v6{1 St dlgng de trong
ba loai cay trén la 688 triéu dong. Tinh dién tich dat can st dung dé trong moi loai cay.
Gidi
Goi x, v, = lan luot la dién tich dat can st dung dé trong khoai tay, bap cai va su hao
(don vi: hecta, x>0,y >0,z >0).
Téng dién tich dat sit dung d& trong ba loai cay 14 24 ha, ta ¢6
xty+z=24
Tong nguon von st dung dé trong ba loai ciy 1a 688 tridu dong, ta ¢o
28x + 24y + 32-= 688 hay 7x + 6y + 8-=172.
Dién tich dat trong khoai tay gap ba dién tich dat tréng bap cai, ta ¢d
x=3yhayx—3y=0.
Tt do, ta co hé phuong trinh
x+y+-=24
Tx =6y +57=172
x=3y=0
St dung mAy tinh cam tay giai hé phuong trinh, ta diroc: x= 12,y =4 va-=8.
Vay dién tich dat cdn tréng khoai tiy 1a 12 ha, trong bép cai la 4 ha va trong su hao1a 8 ha.

Vidu7
Gia sfrPl, PE, lan luwot 1a gia ban (goi tatla gia) moi kilogam thit lon, thit bo va thit ga
trén thi truong. Qua khao sat, nguoi ta thay ring lwong cung (lwong san pham duoc da
vao thi truong dé ban) cia timg san pham nay phu thudc vao gia cia no theo cong thire
nhu sau:

Sanpham Thit lon Thit bo Thit ga

Lugng cung @, =-238+2P; | Gu=-247+P,; Q=445 +3P,

2 &

Qua khao sat, nguoi ta thay lwong cau (lwong san pham ma nguoi tiéu ding c¢é nhu cau
mua) cia ting san pham khong chi phu thudc vao gia ctia san pham dé ma con phu thude
vao gia hai san pham con lai theo cac cong thire sau:

San pham Tht lon Thit bo Thit ga

Lugngeiu | 0, =27 —p +P,—P |0, =283+P —P,-P,| Oy =25-P +P,-P,




Ta néi thi triromg cén bémg néu luong cung moi san pham bang lwong cau ctia san phim
do, tacla: Qg =0y, Os, =0y, va O =0,
Gia ctia mdi san pham trén bang bao nhidu thi thi trrong can bing?

Gidi

Dé tim gia cia moi kilogam thit lon, thit bo va thit ga, ta xét he phuong trinh:

Qs =0y ~238+2P,=22-P, +P,-P, 3P —P,+P, =260
Qs =0, tacla <—247+P, =283+F—P,—-P, hay {-P,+2P,+P, =530
0, =0, —445+3P, = 25- B+ P, ~P, P, P,+4P, =470,

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

Vay thi truong can bang khi gia ban ctiia méi kilégam thit lon, thit bo, thi ga lan luot la
120 nghin dong, 250 nghin dong, 150 nghin dong.

Nhén xét: Trén thi truong, Iuong cung mot san pham phu thude vao gia ban san pham
do (con goi la gia thi trrong). Gia thi tnrong ctia san pham do cang cao thi lwong cung
san pham d6 cang 16n (do nha sain xuat va nha phan phoi cang c¢é dong luc san xuat va
phan phoi san pham dé thu dwoc nhiéu loi nhudn). Chéang han, 6 Vi du 7 ta thay lwong
cung Qg =-238 + 2P cua thitlon cang lon néu gia P cla moi kildgam thit lon cang 16n.
Bén canh do, luwong cau cuia mot san pham cfing phu thude vao gia thi truong cia san
pham d6 (gia cang cao thi lvong ciu cang giam).

Mit khéc, luong cung va lwong cau ciia moi san pham con phu thude gia thi truong cla
nhitng san pham khac. Chéng han, néu gia ctia thit bo hodc gia ciia thit ga thap hon so véi
gia cla thit lon thi nguol tieu dimg co xu hwdng mua thit bo hoiac thit ga thay vi mua thit lon.
Nhu trong Vi du 7 ta thﬁy, lwong cau cua thit lon phu thude vao gia P, cua thit lon, gia P,
cua thit bo va gia P | cua thit ga.

Vidus8

Mét nha dau tu du dinh st dung 1 ti dong dé dau tu vao ba loai trai phiéu: ngan han,
trung han va dai han. Biét 141 sudt ctia ba loai trai phiéu ngin har, trung han, dai han méi
nam lan luot 1a 3%, 4%, 5%. Nguoi do du dinh sé dau tu b tién vao trai phiéu trung han
gap d6i s6 tién dau tw vao trai phiu ngin han véi mong muén nhan duwoc tong tién 14i
trong nam dau tién 1a 4,2% s6 tién dau te. Nguwoi ¢ nén dau tu vao moi loai trai phifu
bao nhiéu tién d& dap img duge mong mudn ctia minh?

Gidi

Gol x,yvaz lan leot la 50 tién dau tir vao ba loai tra1 phiéu ng‘fm han, trung han va dai han
(donvi:tidong, x>0,y>0,z>0).

Tdng s6 tién du dinh dau twla 1 6 dong, ta co

xty+tz=1
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L suat ctia ba loai tréi phicu ngan han, trung han, dai han mi nam lan luot 1a 3%, 4%, 5% va
mong mudn nhan dugc téng tien 14 trong nam dau tién 1a 4,2% s6 tién dau tu, ta ¢d
0,03x+ 0,04y +0,05-=0,042 . 1 hay 3x+ 4y + 5-=4,2.
S6 tien dau tu vao trai phisu trung han gap déi so tien dau te vao trai phiéu ngan han, ta ¢6
y=2xhay2x—y=0.
Tt do, ta co hé phuong trinh
(xtpsos
3x+4y+5:-=4,2
2x-y=0.
St dung may tinh cam tay giai hé phuong trinh, ta duge: x=0,2; v =0,4,z=0.4.
Vay 11h§1 dau tu nén dau tw 200 tri‘éu déng vao tré(i phiéu ng?m han, 400 triéu 6611g vao
trai phieu trung han va 400 triéu dong vao trai phieu dai han.

. Xét thi trudong ché, ca phé va ca cao. Goi x, yva - lan luot 1a gia ctia 1 kg cheé, 1 kg ca
! phé va 1 kg ca cao (don vi: nghin dong, x > 0, y > 0, = > 0). Céac lugng cung va lugng
cau ciia moi san pham duwroc cho nhu bang sau:

Che Qg =—380+x+y (R =350 —x—3
Ca phe Ops — 4052y =< &, =760 -2y —z
Ca cao Gom= =350 0% + 3% g% 145 —x+y—=z

Tim gia ciia mbi kildgam ché, ca phé va ca cao dé thi trrdng can bang.

di Pé mé rong san suat, mot cong ty di vay 800 tridu dong tir ba ngan hang 4, B va C,
¥
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v6i 14i sudt cho vay theo nam lan luot 1a 6%, 8% va 9%. Biét rang tong so tién
14i nam dau tién céng ty phai tra cho ba ngén hang 1a 60 triéu dong va s6 tién 1ai
cbng ty tra cho hai ngan hang 4 va C 13 bang nhau. Tinh s6 tién cong ty dd vay tir
moi ngan hang.

Béc Nhan ¢ 650 triéu dong dir dinh giri tiét kiém vao cac nganhang 4, B va C. Biétcac
ngan hang A, B, C tr4 141 suat lan huot 14 8%/mam, 7,5%/mam va 7%/mim. Dé phi hop
voi nhu cau, bac Nhian mong mudn sau mot nam, tong so6 tién 1ai bac nhan duge 1a
50 triéu dong va sb tién bac g vao ngan hang B 16n hon s0 tién g vao ngan hang C
1a 100 triéu dong. Hay tinh gitip bac Nhén s6 tién gl vao mdi ngan hang sao cho dap
tmg duoc yéu cau cia bac.

(@ WG it b S e LR s
Vol

— Loai A co6 chita 18% nito, 4% photphat va 5% kali;

— Loai B co chira 20% nito, 4% photphat va 4% kali;

— Loai C co chira 24% nito, 3% photphat va 6% kali.

Cong ty san xuat bao nhiéu kilégam méi loai phan bon trén? Biét réng cong ty di
dung hét 26 400 kg nito, 4900 kg photphat, 6 200 kg kali.



BAI TAP

1.

h

Mét dai 1i ban ba mAu may diéu hoa A4, B va C, v6i gia ban m6i chiée theo timg mau 1an
luot 1a 8 tridu dong, 10 triéu dong va 12 tridu dong. Thang trwde, dai li ban duge 100 chiée
gbm ca ba méu va thu duoe s6 tién 14 980 triéu dong. Tinh s6 luong méay diéu hoa méi
mau dai li ban duge trong thang trrde, biét rang s6 tién thu dwoc tir ban may diéu hoa
mAu 4 va mau C la bang nhau.

. Nhan dip ki niém ngay thanh lap Poan Thanh nién Cong san H6 Chi Minh, mot fruong

Trung hoc pho thong dd to chirc cho hoc sinh tham gia cac tro choi. Ban to chirc d
chon 100 ban va chia thanh ba nhom 4, B, C dé tham gia tro choi tha nhat Sau khi tro

. A . A v ; ]- A 2 ¥ r 1 A 2 r
choi két thue, ban t6 chirc chuyén 3 $0 ban ¢ nhom 4 sang nhom B; 80 ban ¢ nhom B

sang nhom C; s6 ban chuyén tit nhém C sang nhom 4 va B d&u bang % 36 ban & nhom

C ban dau. Tuy nhién, nguoi ta nhan thay s6 ban 6 méi nhom 1a khéng ddi qua hai tro
choi. Ban t6 chitc @ chia méi nhém bao nhiéu ban?

. Mot ctra hang giai khat chi phue vu ba loai sinh t6: xo0ai, bo va méng cau. Dé pha méi

1i (coc) sinh t0 nay déu can dung dén sita dac, sita twoi va stta chua vai cong thite cho
6 bang sau.

Sinhta (1i) Sita dac (ml) Sifa tuoi (m]) Sita chua (mi)
Xoai 20 . 100 30
Bo 10 120 20
Mang cau 20 100 20

Ngay hom qua cira hing d& ding hét 2 / stta dic; 12,8 [ stta twoi va 2,9 [ sita chua. Crra hang
4 ban diroe bao nhidu li sinh t6 méi loai trong ngay hom qua?

. Baté bao4, B, C saumdt s6 lan nguyén phan tao ra 168 té bao con. Biét sb té bao 4 tao

ra gap bon lan s6 t& bao B tao ra va so lan nguyén phan cla té bao C nhicu hon s6 lan
nguyén phan ctlia té bao B la bon lan. Tinh so 1an nguyén phéan ctia moi té bao.

. Cho so d6 mach dién nhw Hinh 3. BiétR1 =4 Q, I, R
R,=4 QvaR,=8Q. Tim cac cuong d6 dong dién I i
I.Lval, —>1L 1

R, b 1}
I, R,
—
4V
Hinh 3
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. Can bing phuong trinh phan img khi d6t chay khi methane trong oxygen:

CH,+ O, ——»CO,+H0.

. Mot ntha may c¢6 ba bo phan cit, may, déng géi dé san xuat ba loai sin phim: ao thun,

40 so mi, 4o khoac. Thoi gian (tinh bang phit) ciia méi bo phan dé sén xuat 10 cai 4o
moi loai dugc thé hién trong bang sau:

Thai gian (tinh bang phut) dé san xuat 10 cai
Bo phan
Ao thun Ao so mi Ao khoac
Cat 9 12 15
May 22 24 28
bong gdi 6 8 8

Cac bo phin cit, may va déng géi 6 toi da 80, 160 va 48 gio lao dong tuong Umg moi
ngay. Hiy lap ké hoach san xuat d& nha may hoat dong hét cong suat.

. BaHaco | ti dong dé dau tw vao c6 phiéu, trai phiéu va gi tiét kiém ngan hang. C6 phiéu

sinh loi nhuan 12%/mam, trong khi trai phiéu va gt tiét kidm ngan hang cho 14 suat lan
luot 1a 8%/mam va 4%/nam. Ba Ha di quy dinh rdng s6 tién gt tiét kidm ngan hang phai
bang tong clia 20% s6 tién dau tu vao cd phiu va 10% s6 tién dau tu vao trai phiéu.
Ba Ha nén phan bd nguén von ciia minh nhw thé nao d& nhan duoc 100 triéu dong tién 14
tir cac khoan dau tu d6 trong nim dau tién?

. Trén thi truong c6 ba loai san phdm A4, B, C v6i gia moi tan san phdm twong tng lax, v, =

(don vi: tridu dong, x = 0, ¥ = 0, = = 0). Lwong cung va luong cau cia mdi san pham duoc
cho trong bang dudi day:

Sén phim Lugng cung Lugng cau
= O, =~n—p—5—5 Op, =—2x+y+z+9
B Q_.J.B:fx+ dy—=z-5 QBHZ.x72y+:+3
¢ Qg ==x—ytidz=-1 Op, =x+y—2z-1

Tim gia ban cia moi san pham dé thi tredng can bang.



10. Ve vao xem mot vo kich co ba muc gia khac nhau tuy theo khu vire ngoi trong nha hat.
So luong vé ban ra va doanh thu ctia ba suat dién duge cho béi bang sau:

S0 vé ban dugc .
sudtdien Khu vuc 1 Khu vuc 2 Khu vuc 3 (:?;:2’;:;"
10h00 — 12h00 210 152 125 2127
15h00 — 17h00 225 165 118 2244
20h00 —22h00 254 186 130 2922

Tim gia vé tmg véi mdi khu vire ngoi trong nha hat.

~

Ban c6 biét?
QUA TRINH QUANG HOP CUA THUC VAT

Quang hop la qua trinh trao ddi chat va chuyén hoa
ning luong thuong dién ra & thuc vat. Nh e chat
diép lue, cay xanh s& hap thu ning luong tir anh sang
mit tro1, dé chuyén hoa mréc va khi carbon dioxide
(CO,) no hut duge hinh thanh nén dwong va dong
thoi ciing s& nha ra khi oxygen (O,). Khi 0, co vai
tro rat quan trong trong qua trinh duy tri su song cua
con nguoi. Co thé ndi, quang hop chinh la chudi phan
tmg hoa hoc quan trong khong thé thidu. N6 tao ra
nang Iwong cho sir séng; b dép lai nhimg chat him
co d4 bi sit dung trong qua trinh song, gitip can bang
khi O, va CO, trong khong khi. Trong tw nhién, phan
ung quang hop xay ra theo so do sau:

Anh sdng mat trisi

CO,+ HO——=+CH 0,.+0, B A

612

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

Goi x, », =, t1an Iuot 1a hé 56 can bing cia CO,, H.O, C.H, O, va O, trong phuong trinh
hoa hoc trén (x, v, =, 7 c6 ude chung 16n nhat bang 1).

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

X =b= =D (D
2x+y=06:+2t<2x+y=06:+2t (2)
Dy =125 y=62 (3)

Thay (1) va (3) vao (2) ta dugc 122+ 6z=6z+ 2t < t= 6z
Do x, v, z, ¢ ¢6 ude chung 16n nhat bang 1 néntachonz=1=x=y=7=6.

Vay ta c6 phuong trinh hoa hoc: 6CO, + 6H,0 —L»CH O + 60,

6 12 6
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1.

2.

BAI TAP CUOI CHUYEN PE 1

Trong cac he phuong trinh saw, hé nao la h¢ phwong trinh bac nhat ba 4n? Mdi b6 ba sb

(-1 0; 1), (%;—%;— 1] c6 1a nghiém ctia cac hé phwong trinh bic nhat ba an d6 khoéng?

2x—yLEE—] Ax=2y+z=2 - 2y+Ex=2
a) «—x+2y =1 b) <8x+3z =1 c) sxy—y+2z =1
Y =25 ==F —6y+2z =1, x+2y—3yz=-2.
Giai cac hé phuong trinh sau bang phwong phap Gauss:
x=2y+z =3 {3x—2y—4:=3 x+y+z =1
a) —y+z = b) <4x+6y-z =17 C) 3x-y-z =4
y+2z=]: 1 x+2y =5 x4+ 5v45z=-],

3. Tim phuong trinh cia parabol (P): y= ax* + bx + ¢ (a # 0), biét:
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a) Parabol (P) cit truc hoanh tai hai diém phan biét ¢d hoanh do lan lugt lax =—2; x=1
va di qua diem M(-1:; 3);

b) Parabol (P) cét truc tung tai diém c6 tung d6 y = —2 va ham so dat gia tri nho nhat
b%'mg Atanx=2.

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

vien lam ngoc va moét vien hoang ngoc t1i gia gap 8 lan mot vien ngoc bich. Biet gia tien
ctia bd ba vién ngoc nay la 270 triéu dong. Tinh gia tien moi vién ngoc.

. Bon ngu dan goép von mua chung mét chiée thuyén. S6 tién nguoi dau tién déng gop bing

mot nira tong s6 tién cia nhimg nguwoi con lai. Nguoi thit hai déng gop bang % téng s6
tién cia nhitng nguoi con lai. Nguoi tht ba dong gép bang % tong s tién cia nhimg
nguodi con lai. Nguoi thir tr déng gop 130 tridu dong. Chiée thuyén nay dwoc mua gia
bao nhiéu?

. M6t quy dau tur du kién danh khoan tién 1.2 ti dong d& dau t vao ¢ phiéu. DE thay

dirge ke do ru ro, cac cod phiéu duoc phan thanh ba loai: mu 1o cao, mi ro trung binh
va 11 ro thap. Ban Giam doc ctia qui ude tinh cac ¢d phidu mii 1o cao, 1ii ro trung binh
va 11 o thap s& co loi nhuan hang nam lan luot 1a 15%, 10% va 6%. Néu dit ra muc tidu
dau tir co loi nhudn trung binh 14 9% / nam trén tong s6 von dau tu, thi qui nén dau tir bao
nhidu tién vao mdi loai ¢ phidu? Biét rang, d& an toan, khoan dau tu vao cac c¢d phiéu rii
1o thap s& gap doi tong cac khoan dau tu vao cac ¢ phiéu thude hai loai con lai.

. Ba loai t& bao 4, B. C thuc hién 6 lan nguyén phan lan lwot1a 3. 4, 5 va tong $0 té bao

con tao ra la 216. Biét rang khi chua thuc hién nguyén phén, s6 té bao loai C bang trung
binh cong $0 té bao loai 4 va loai B. Sau khi thuc hién nguyén phan, tong $0 1 bao con
loai A va loai B duoc tao ra it hon s6 té bao con loai C duwoc tao ra la 40. Tinh s6 t& bao
con moi loai luc ban dau.



8. Cho so d6 mach dién nhu Hinh 1. Biét I%'mg I R
R=R =R, = 5Q. Hay tinh cac cuong do
dong dién 7, 4 va L.

\’l'\-u

>
I R,
It
[
4V R
Hinh 1

9. Cho A4, B va C la ba dung dich cting loai acid ¢ nong dd khac nhau. Biét rang néu trén ba
dung dich méi loai 100 m/ thi duoc dung dich néng dé 0,4 M (mol/lit); néu trén 100 m/
dung dich.A4 vaoi 200 m/ dung dich B thi duge dung dich néng d6 0,6 M; néu trén 100 m/
dung dich B v6i 200 m/ dung dich C thi duge dung dich 11611g dd 0,3 M. Moi dung dich
A, BvaCco 11511g do bao nluéu?

10. Xing sinh hoc ES 1a honhop Xéng khong chi truyén thong va con sinh hoe (bio = ethanol).
Trong loai xing nay chita 5% con sinh hoc. Khi déng co dot chay lwong con trén thi
xay ra phan ung hoa hoc

C,HO+0,——»CO,+ HO.
Can bang phuong trinh hoa hoe trén.

11. Trén thi trwong hang hoa ¢6 ba loai san pham 4, B, C voi gia mdi tan twong tng la x, v, =
(don vi: tridu dong, x = 0, y = 0, = = 0). Lirong cung va lwong cau ciia moi san pham dugc
cho trong bang duoi day:

A Qs,,, =60 -Fdy—0- Q,gr4 =135 —3x+y
B Oy, =80 - x+ Syr - Op.=18) +x—dy+=
¢7 Oz =30 -2x+ 3 Op, =157 +y-2z

Tim gi4 clia mdi san pham dé thi trudng can bang.
12. Giai bai toan c0 sau:
Trém trdu, tram co
Trau dimg an nam
Tréu nam dn ba
Lu klhu trau gia
Ba conmotbho
Hoi ¢6 bao nhiéu con trau ding, trau nam, trau gia?
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Chuyén dé 2
PHUONG PHAP QUY NAP TOAN HOC
VA NHI THUC NEWTON

26

Chuyén dé nay c6 hai ndi dung trong tam.

Pau tién, ching ta sé di tim hiéu vé phuong phap quy nap toén hoc, mét cdng cu quan trong va hiéu qua
cia toan hoc. Chiing ta lam quen va thuc hanh sit dung phuong phép nay dé chiing minh nhiéu loai ménh dé
toan hoc khéc 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
thuchanh va van dung chiing trong gidi toan.

Sau chuyén dé nay, ban cd thé:

- St dung phuong phap quy nap toan hoc dé ching minh nhiéu ménh dé toan hoc
khac nhau.

- St dung c6ng thic nhij thic Newton va tam gidc Pascal dé€ khai trién cac biéu thiic
dang (a + b)"; van dung céng thiic khai trién gidi mét sé bai toan lién quan.



Bai 1. Phuong phap quy nap toan hoc

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

@ Trong mot tro choi domino, cac quan domino duge
xep theo thu tu tir quan dau tien dén quan cuoi cung.
Biét rang xay ra hai diéu sau:
1) Quan domino dau tién do;
2) Néu quan thi & d6 thi quéan thit &+ 1 do.

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

Tro choi domino nh trén 14 hinh anh moé phong cia mot nguyén li toan hoc quan trong
ma ta s& tim hiéu trong bai nay.

1. Phuong phap quy nap toan hoc

N . e :
;} Biéng cach t6 mau trén lwei 6 vudng nhu hinh dwdi day,

| —~—al |

1+3+3 P

1+345+7=42

1+3+5=32
L+ 3=27
=12

INNEN NN

mot hoc sinh phat hién ra cong thic saw:
1+345+7+ _ +0@n-1)=nr2 (D
a) Hay chi ra cong thue (1) ding voi n=1, 2, 3, 4, 5.

b) Tt viée t6 mau trén lwdi 6 vudng nhu Hinh 1, ban hoc sinh khéng dinh rang cong
thire (1) chic chin ding voi moi s6 tw nhién » > 1. Khing dinh nhu vay da thuyét
phuc chwa? Tai sao?
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Vi méi s6 tu nhiénz = 1, cong thue (1) 1a mot ménh dé toan hoc (ménh dé). Ta no1 méenh
de nay phu thude sotwnhitnzz 1.

M&i 1an t6 thém mot hang va cot nhitng 6 vuong, ban hoc sinh da kiém nghiém cong
thuc (1) thém mot truong hop cta #. Tuy nhién, boi tap hop N* la vo han nén cach lam
d6 khong thé chumg t6 cong thire (1) ding voi moi n € N*. Pé dat duoc didu nay, ta can
dung suy luan.

Nguyén li quy nap toan hoc cho ta mét phwong phap suy ludn manh mé va hiéu qua dé
ching minh nhiéu ménh dé phu thuoc 6 tur nhidn.

Nguyén li quy nap toan hoc
45
* i i tnhiénn > 1, P(n) lamot ménh dé. Gia st hai dicu kién sau thoa man:
1) P(1) dung;
2) Vi moi s6 te nhién k = 1, néu P(k) ding thi P(k + 1) dung.
Khi d6, P(n) ding véi moi s6 ty nhiénn > 1.

pé chung minh mét ménh dé phu thuoc so tu nhién ding vai moi n € N* b%'mg phuong
phap quy nap toan hoc, ta can thire hign hai bude:

Biuroec 1. Chi ta ménh dé dingvoin=1.

Burée 2. Gia stt ménh dé ding voi s6 ty nhién n =k = 1 (goi 1a gid thiét quy nap), ching
minh ménh dé ding voin=4k + 1.

Tt d6, theo nguyén li quy nap toan hoe, ta két luan ménh dé ding voi moi s6 tenhiénrn € N*,

Vidu1 !
Bang phuong phap quy nap toan hoe, chimg minh céng thite (1) trong ﬁ ding voi n e N*.
Gidi
Bwréc 1. Voin=1, cong thikc (1) trd thanh 1 = 1%
Pay la ménh dé dang. Vay (1) ding voin=1.
Biree 2. Gia st (1) dang voin=k = 1, nghia la ta co
1+3+5+7+ .. +Qk-1)=k.  (gid thiét quy nap)
Ta can clning minh (1) ding v6i n =k + 1, nghia 1a can chimg minh
4S5 HTE o w2k DRCEED =S 1P
Theo gia thiét quy nap, ta c¢o
1 #3435+ T+t Q=1+ Qkt1)=[lL+3+ 5+ T+ ...+ Qk=1)]+ 2k+ 1)
=k+Qk+1)
=+ 1=
Vay (1) ding voin=k+ 1.
Theo nguyén li quy nap toan hoc, (1) dung voi moi n € N*.
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Cht y: Déi khi, ta can chimg minh ménh d& P(») ding véi moi s6 tu nhién 7 > n,, voi
12 56 tir nhién nao d6. Khi @6, trong chimg minh bang phwong phap quy nap toan hoc,
& Bude 1 ta chi ra ménh dé dung v6i n=n, va & Budc 2 ta gia thiet menh de ding voi
n=kzn,

Vidu2

Chimg minh rang bat ding thitc 2” > #* ding voi moi s6 te nhién n = 5.

Gidi
Burée 1. Véin=>5,tacd 2"=2°=32 var? = 5= 25. Vi 32 > 25 nén bat ding thic ding
VOl n=>5.
Burée 2. Gia st bat ding thire ding véi n =k = 5, nghiia 1a ¢6
ol -
Ta ching minh bat dang thie ding véi n = k+ 1, nghia 14 can ching minh:
28R > (R 1Y,
St dung gia thiét quy nap, véiluu vy k = 5, ta co
k1. g ok
SR =K+ =+ Sk=E+2k+ 3k
>SE+2k+1=(k+1)>
Viy bat déng thie ding voi n=/k+ 1.
Theo nguyén li quy nap toan hoc, bat ding thite ding v6i moi s6 tw nhiénzn = 5.

! i Chimg minh rang dang thire sau ding véi moi n € N*;
14243+ 5 +n= ”(";D.

2) Ching minh ré'mg bat dang thiic sau ding voi moi s6 tunhién n > 3:

2 gpderd ]

2. Ung dung phuong phap quy nap toan hoc
Phwong phap quy nap toan hoc duoe s dung trong nhiéu linh vue toan hoc khac nhau
(s6 hoc, dai 56, hinh hoc, giai tich, ...). Dudi day, ta xét thém mot vai tng dung.
Vidu3
Chimg minh ting 322 — 8n — 9 chia hét cho 64 v6i moi n € N*.
Gidi

Voi mdin € N*, xét ménh @& (322 —8n—9) ! 64. Ta can chimg minh ménh d& nay ding
vO1 moi n € N*,
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Biroc 1. Véin=1,taco
3n*2_8n—-9=3*_8-9=81-8-9=64: 64
Vay ménh dé ding véi n= 1.
Buée 2. Gia st ménh dé ding véin=/k > 1, nghiala c6 (3*'2 -8k —9) ! 64.
Ta can chimg minh ménh d& ding véi n =k + 1, nghia la can ching minh
[32+D*2_B(k+1)-9]: 64.
Ta co
3D _B(k+1)-9=9 3D _BLk—17=9(3%"D -8k —-9)+64(k+1).
Tong nay oé(sé hang dau chia hét chp 64 (do gia thiét quy r}ap) va 6 hang thit hai dwong
nhién chia hét cho 64, nén no chia hét cho 64. Vay ménh dé ding véi n=F%+ 1.

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

Vidu4

Trong mit phang, cho » (n > 2) duong thang, trong do khong ¢o hai duong thing nao
song song va khéng cé ba duong thing nao dong quy. Goi S la 30 giao diém cua n dudng
thang nay.

a) Tinh S, S,, S, S, img véi treong hop €0 2, 3, 4, 5 duong thing.

b) Tt do, dw doan cong thire tinh S, va chitng minh cong thire do béng phwong phap quy

nap toan hoc.

S,=1 8.=3 S, =6 &= 10

2 3 4

Gidi
a) Tir hinh v&, ta c6 két qua nhu sau

Sl’.
8= 3=8 ¥2=1+9;
8,=6=8, +3=142+3;

S,=10=8,+4=1+2+3+4,

3

Tir do, ta dy doan réang

S”=1+2+3+...+(n—1)=—”(”?_1) @)

voi moi s0 tr nhién s > 2.



Ta s& chirng minh ¢éng thitc nay bang phwong phap quy nap toan hoc.

=1
Bucc 1. Voin=2,tacoS,=1va ¥—1 nén cong thire (2) ding voin=2.

Buroe 2. Gia si (2) dang voin=k =2, nghialaco S, = M . Ta chung minh (2) ding
v6i n=k+ 1, nghia la can chimg minh: 2
(k+1)k
k+l T 2 -

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

k(k-1) _ . i : ; o g
tal S, = ( > ) diem. Mit khac, do khong co hai duong thang nao song song va khong

cé ba duong thang nao déng quy nén duong thing d cat k duong thing d6 tai k diém khac
nhau va khac vo1 S, diém kia. Do do, s6 giao diém cta & + 1 dwong théng nay 1a
k(k-1 By k+1)k
k+1:Sk+'k: ( )-i-k:k k+2k:( ) .
2 2 2

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

S

Theo nguyén li quy nap toan hoc, cong thiic (2) ding véi moi $6 tnhién # = 2.

Chitng minh rang #* + 2» chia hét cho 3 véi moin € N*,

| Chimg minh rang dang thitc sau day ding voi moin € N*:

H

1—
I+g+qg'+ q3+q“+---+q’“1:—l_i (g#1).

Ching minh ring trong mit phing, » duong thang khac nhau cting di qua mét diém
chia mit phing thanh 2» phan (n € N*).

(Céong thire 13i kép) Mot khoan tién 4 ddng (goi 1a von) dwoc g tiét kidm co ki han
& mot ngan hang theo thé thire 18 kép (tién 14i sau mdi ki han néu khéng it ra thi
duoc cong vio von cia ki ke tiep). Gia si 14 suat theo ki la » khong doi qua céc ki
han, nglro'l gm khong riit tién von va 13 trong sudt cac ki han dé cép sau day. Goi T,
1a tong s6 tién von va lai clia nguoi gl sau ki han thit n (n € N*).

a) Tinh 7 . T
b) T do, dw doan cong thire tinh 7' va chitng minh cong thire do bang phuong phap
quy nap toan hoc.
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Cliing minh cac dang thirc sau ding véi moi n e N*:

2
a)l.2+2.3+3.4+___+n.(n+1)—%?@;
nn+1)(2n+1)

6 el

) 1+2+ 22425424+ +2nt=0n ]

DY 1+4+84,  Faf=

. Chung minh rang, voi moi n € N*, ta co:

a) 5% — 1 chia hét cho 24; b) 7* + 5n chia hét cho 6.

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

. Cho a, b = 0. Chimg minh rang bat dang thirc sau ding véi moi n € N*;

a'+b" \[aH;]”
2\ 2 JF

. Chimg minh rang bat ding thite sau ding véi moi s6 tu nhién n = 2;

1 1 1 2n
l+—F+—+ ==
2 —n—+l

. Trong mét phing, cho da giac4 4 4. ... 4 c6 » canh (n = 3). Goi 8, 14 tong s6 do cac goc

trong cua da giac.

a) Tinh S, S,, §; twong ung vo1 truong hop da giac la tam giac, fr giac, ngii giac.

b) Tt do, dw doan céng thie tinh S va chung minh cong thite do béng phwong phap quy
nap toan hoc.

. Hang thang, mot nguoi g vao ngan hang mot khoan tién tiét kiém khong ddi @ dong.

Gia st 14 suat hépg thang la » khong ddi va theo thé thie 141 kép (tién ldi cta thang trude
dwoc cong vao von cta thang ké tiép). Goi 7, (n > 1) la tong tién von va lai clia nguoi dé
co trong ngan hang tai thoi diém ngay sau khi giii vao khoan thir s + 1.

a) Tinh-T, T, T,

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

Goiy: Luuy cong thuc & %&



Ban 6 biét? R
Bai toan Thap Ha Noi

Bai toan Thap Ha Noi 1a mot tro choi toan hoe duroe nha toan hoe nguoi Phap Edouard
Lucas (1842 — 1891) phat hién vao niam 1883. Ngay nay bai toan trd nén noi tieng trén
the gioi, dac biét trong linh vic Khoa hoc may tinh.
Théap Ha Néi trong tro choi nay gom ba cot 4 B C
(4, B, C) va n dia co duong kinh khac nhau, .
moi dia c616 & gifia de co the luon vao cac cot
(xem Hinh 1). Luc dau cac dia déeu ¢ cot A4,
theo thir tu “nho trén lon duoi”. Muc dich cua
tro choi la chuyeén tat ca cac dia tir cot 4 sang
cot C (cot B chi dong vai tro trung chuyén)
sao cho thoa man hai dieu kién:
1. MGi bude chi duoe chuyén mt dia; Hinh 1. M hinh Thap Ha Noi véi n = 8
2. Cac dia dugc chuyén qua lai giita cac cot,

nhung & bat ctr thoi diém nao cac dia trén

moi ¢ot déu “nho trén lon dudi”.
Bai toan dat ra la;

Léam thé ndo dé chuyén cde dia tir cdt A sang cot C?
Sé biwde it nhat bang bao nhiéu?
Goi S, 14 56 budc it nhat dé chuyén 7 dia tir c6t 4 sang ¢t C (n € N*). C6 thé d& dang chi
ra S, =1,8,=3. Vdin=3, ta thuc luén cac buoe nhw Hinh 2 dudi day va nhan duoc S, = 7.
Budc 1 Budc 2 Bude3 Budc 4
mﬁm .’M y I

(1) (2) 3) ()

Budc5 Budco BIIE’!(_ 7

_,Ii%lg !-b] »l;|gi»||ﬁ
(5) (6) o) (8)
Hinh 2
Gnra S, vas,co moi lién hé. That vy, @& chuyén tir trang thai dau tién dén trang thai (4)
ta can S blIOC chuyén (Bude 1, 2, 3). Tiép d6, thye hién mot bude (Bude 4) dé chuyen
trang thal (4 sang trang thai (5) Tiép theo, thwe hién S, bude (Buoc 3, 6, 7) dé chuyen
trang thai (5) dén trang thai (8). Tt dd, ta c6 S =28 & l
Tong quat hoa qua trinh trén, ta co thé tim duoe moi lién hé giita SvasS (n=2)
Tir d0, co the dir doan cong thire tong quat:
S =2-1(Mn=123.)

va chimg minh céng thiic nay bing phuong phap quy nap toan hoc.
Ban hay thit thirc hién diéu nay nhé.
Cdc ban co thé cimg choi o choi thii vi va bé ich nay voi cde vit dung sén cé xung
quanh nhir dong xu, quyen sach, ... thay thé cho cdc dia 6 trén. J
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1.

Bai 2. Nhi thuc Newton

Tir khod: Nhi thif'c Newton; Tam gidc Pascal.

Ta da co cong thic

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

trong treong hopn=1, 2, 3, 4, 5.
Cong thiic nay c6 ding véi moi s0 tu nhién » khong? Lam thé nao dé kiém tra?

Cong thic nhi thic Newton

ﬂ (6 ba hép, méi hép dung hai qua chu duoe

34

dén nhéin a va b (xem Hinh 1). Lay tir moi
hop mot qua c@u. (;é bao nhiéu cach lay dé
irong ba qua cau lay ra:

a) ¢6 3 qua cau dan nhén 47 Hirls 1
b) c6 2 qua cau dan nhéin b?

¢) ¢6 1 qua cau dan nhén 5?

d) khéng ¢6 qua cau nao dan nhén b?

Bing 1ap ludn twong tu nhu 41 . ta co thé st dung t6 hop d& tim cac hé s6 ciia cong
thire khai trien
(a+b) =a’+3a’h+ 3ab®+ b’
That vay, ta co khai trién
(a+ b)Y =(a+b)a+ b)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’b + 3ab*+ b’
Trong khai trién trén, d& nhan duoc s6 hang b3, ta lay s6 hang b trong thira s6 (a + b) thi
nlfléit nhan voi so6 hang b trong thita so (a 3 b) thir hai, ro1 nhan voi so hang b trong thira
s0 (a+ b) thi ba. Do do, he so cua b° bang so cach chon ba chit b tir ba chit b co trong ba
thira 50 (¢ + b), it bang C, =1.
Tiép theo, xt 50 hang 3ab* hay tong abb + bab + bba. bé nhéan duoe 1"{151 $0 hang clia téng
nay, ta lay tich cia hai so he_}ng b tix ha@ tht‘ra’sé (a + b), 161 nhan voi so hang a cia thita s
(a+ b) conlai. Do do, he so0 ctia ab? bang so cach chon hai chit » tit ba chit b co trong ba
thira sO (a + b), titc bang C; = 3.

Lap luan tewong tu, ta dugce hé s cta ab bé'mg C,=3, hé sO cua o bi'mg Cf =1



Tir d6, ta nhéan duge
(a+b) =Cla* +Cla’b+Clab* + Cib’.
Mt cach tong quat, véi s6 ty nhién bat ki 2 > 1, ta ¢6 thé mé rong 1ap luan & trén dé tim

cac hé sd trong khai trién biéu thuc:
(at+b)y'=(a+b)a+b)..(atbh).

n thita s6
Khai trién biéu thirc nay, ta nhan dugc cac s hang dang o, a"*b* véi o, la hé sé,
k=0, 1, ..,n Heéso e, bang so cach chon k chit b tit n chit b co trong » thira 50 (a + b).

Nghiala, @, = C! (0 <k <n).

Tir d6, ta nhan duoc két qua:

0-

®  V6i moi s6 tunhién n, ta cd:
(a + b)" =Cla" +Cla" b+ ..+ Cra™ bt + .+ Cab™ +CTD" (D)
Cong thic (1) dwoc goi 1a céng thire nhi thive Newton, goi tit 1a nhi thirc Newton.
Chuay:
a) Trong cach viét ve phai ciia (1), s6 hang C*a"*b* (0 < k < n) duoc goi 1a so hang
Ic?yng qudt.
b) Vé phai ctia (1) gom # + 1 s6 hang. Pi qua cac s6 hang it trai sang phai, s6 mii cla a
giam dan, s6 mil cta b tang dan, nlumg tong ciia ching khong d6i va bang # (quy udc
a=b"=1).
Vidu1
Hay khai trién (x + 2)°.
Gidi
Ap dung cong thire nhi thite Newtor, ta co:
(JH—Z)6 =00 0 2402 A P P O T RS
= x°+12x" +60x* +160x" + 240x* +192x+ 64.
Hay khai trien:
a) (x—)% b) (1+x)".

2. Tam giac Pascal
@ Tt cac cong thie khai trién:
(a+Db)=1;
(a+b)'=a+b;
(a+ b)*=a’+ 2ab + b?,
(ot D= 3% & AalP e By,
(a+ b)*=a*+ 4a’h + 6a’b* + 4ab* + b*,

(a+b)'=a*+ 5a'b + 10a°* + 10a2b* + Sab* + b, .
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cac hé s6 duogce viét thanh bang s6 nhw Hinh 2 sau day. Néu st dung ki hidu t6 hop

thi nhan duge bang nhwr Hinh 3.

1 c?

1 1 C10 Cll
I & o @ o
(1 @ 3 1 CSC' C; B C:
1 (3) (& @ 1 ¢ € ¢ e o
1 s 10 10 s i @ o e ¢ e &
Hinh 2 Hinh 3

Tir cac dang thitc nhu
gl =g =1, &= =4,
&40 =05, sl = C.,

c6 thé dy doan ring, voi mdi n e N7,
Cl-g % (0 k= n, (2)
CHLE = SNk (3]

Hay chuing minh cac céng thirc trén.

7!

Goi y: St dung cong thire € =

Str dung céng thire (3), véi i y rang C° = C”

k!(n—k)!

,neN0<k<n

1voimoi n € N, tir bang s6 & Hinh 2,

ta co thé viét tiép lan luot ting hang s6 dé tao thanh mét bang 6, duoc goi 1a tam gide

Pascal (xem Hinh 4).

n=0

n=1 1
=13 1
n=3 1 3
n=4 1 4
=5 OWP S,

n==o6 |

n—17 1 7 21 35

Hinh 4

Trong thue harh, tam gidc Pascal gitip ta nhanh chéng xac dinh cac hé s6 khi khai trién

nhi thite Newton.



Vidu2
Str dung tam giac Pascal, hiy khai trién (x — 1)".
Gidi
Str dung tam giac Pascal, ta co:
E=1Y=x"+7.x%. (-1)+21 . x5 (-1)*+35.x*. (1)}
+35 . x D+ 21 x2 (D) + 7. x . (DS + (1)

=xT—Tx6+21x°—35x*+ 35x3 - 21x2+ Tx - 1.

St dung tam giac Pascal, hay khai trién:
a) (2x+ 1)% b) (x—»)".

3. Van dung cong thic nhi thic Newton

Céng thire nhi thire Newton véi cac dang md rong clia né cd nhieu ting dung quan trong
trong toan hoc. Dudi day, ta xét thém vai vi du don gian.

Vidu3
Xac dinh hé s6 ciia x'yS trong khai trién (2x — )%,
Gidi
Theo cong thire nhi thntc Newton, ta co
Qx- )" =C(IF " TE1%) (S - CER "y . C ()"
=MCix" - 2C n'y+. + 12 C, S o
S6 hang chira x4 ting véi gia tri k=6. Do d6, hé 6 ciia x5 1a

(-1)°.2%.C5 =16.210 =3360.

Vidu4
Cho a 1a moét s6 thuc duong. Biét rang trong khai trién (3x + @)%, hé s6 cna x* 1a 70.
Hay tim gia t1i cia a.

Gidi

Ap dung cong thite nhi thire Newton, ta c6
3x+a) =C° (3x)+C.(3x) .a+..+C*.(3x) " .d +..+C3a®.
( 8 8 8 a8

S6 hang clnia x* ting vai gia tri k= 4. Ha s6 ciia s6 hang nayla 3* C! a'=70 3% &'
5, IR ; g | L s

Theo gia thiet, taco 70 . 3* . a*= 70 hay a :3—4, suy 1a az; (via>0).

. Do comnc B

Vay azzlaglatﬂ can tim.
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Vidus
Chimg minh rang ding thire sau day diing véi moi n e N*:
Co+CL+C 4. +Ch=2",
Gidi
Theo cong thite nhi thitc Newton, ta co
(x+1)'=Cx"+Clx" "+ C2x" 2+ +C" 'x+C
Thay x = 1 vao cong thire trén, ta nhan dwoc
Cl+CL+Cit. . +Cr yCr=2"
Pay la didu phai chiing minh.
Nhan xét: Tir cong thirc khai trién

n -k _k
Fr a

(x + a) =Clx"+Clx"'a+..+ ij +..4+C'xa" "+ Cla",

voi moi cach chon gia tri ctia x va @, ta nhan dwoc mot hé thite 1ién quan dén cac hé so

té hOp C}?v C.iln T c::'
Vidué
Chotaphop4d ={a a,, . ..a}con phan tit. Tap hop 4 ¢6 bao nhiéu tip con?

Gidi
MOi tap con ctia A cé k (1 < k < n) phan tit 1a mot t& hop chap k ctiaA. Do do, s6 tap con
nhu vay bang C*. Mat khac. c6 mot tap con ciia 4 khéng ¢o phan tit nao (tap 16ng),
titc ¢6 C! =1 tép con nhu vay. Do do, 56 tap con ctia A bang
C)+C +C:+.. +C".
Theo cong thite nhi thitc Newton, ta co
CO+C +Cl .+ Cr = (1+1) =2

Vay tap hop 4 co 2" tap con.
@3 Xac dinh hé s6 ctia x* trong khai trién (3x + 2)°.
#

@A Biét ring trong khai trién (x+ @) v6i @ 1a mot s6 thire, hé s6 ciia x* 14 60. Tim gia tri
L L =
cua a.

% Chiing minh rang, véi moi n € N, ta ¢6
¥
cl-Cl+Cl-Cl+..+(-1)'Cr =0,
w Trong hdp A ¢6 10 qua cau dirge danh so tir 1 d&n 10. Nguoi ta lay mét s6 qua cau tir

hop A 16i cho vao hdp B. Cé tat ca bao nhiéu cach lay, tinh ca truong hop lay khong
qua (tirc khong lay qua nao)?
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BAI TAP

1.

Khai trien bieu thire:

a) (x— 295 b) (3x — 1)%.

. -~ A = . - R = - R "
2. Tim hé so cia x'° trong khai trien cta bieu thire (2 — x)'2

th

. Biét rang @ 1a mot so thue khac 0 va trong khai trién cta (ax + 1)¢, hé s6 ctia x* gap bon lan

hé s0 ctia x*. Tim gia tri cta a.

. Biét ring hé s0 cuia ¥* trong khai trién ctia (1 + 3x) 12 90. Tim gia tri cia n.

. Chitng minh cong thire nhi thitc Newton (cong thie (1), trang 35) bang phuong phap

quy nap toan hoc.

- 1YY= 2 3 5 6 7 Hav Hinh:
-Bietrang 3x — 1) =q,+ ax+ax*+ax’ +ax'+ax’ +ax®+ax’. Hay tinh:

a)a,+a ta tatatatata; b)a,*a,ta,+a.

. M6t tap hop ¢6 12 phan ti thi ¢6 tat ca bao nhiéu tap hop con?

. Tt 15 bt chi mnau ¢o mau khac nhau doi mot,

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

Ban ¢6 biét?

Tén goi Tam giac Pascal va Nhi thiic Newton

Tam giac Pascal dugce dat theo tén cia nha toan hoc, nha vat li
hoce, nha triét hoe tai ba nguoi Phap Blaise Pascal, sau cong tiinh
clia 6ng ¢dng bb vao nim 1653. Thue 1a, tam gidc nay cung voi
cong thic khai trién biéu thic (¢ + b)" voi » 1a 6 tw nhidn &
duoc nghién cuu trude do boi cac nha toan hoe AnboévaBaTu
G thé ki X, hay boi cac nha toan hoc Trung Hoa & thé ki XI.
Pascal ¢ céng 1én trong viée nghién ciru mét cach hé thong cac
tinh chat ctia tam giac nay, ciing nhu phat hién ra cac méi lién hé

; Blaise Pascal
giita chung voi li thuyét xac suat. (1623 - 1662)

Cong thue nhi thite Newton duoc dat theo tén nha toan hoc, nha
vat 1i hoc vi dai nguol Anh Isaac Newton. Nhu trén da noi, thuc ra
cong thirc nay (truong hop s6 mii 1a s6 tir nhién) da duoc biét dén
trude thoi Newton hang thé ki. Newton 1a nguoi ¢é cong mé rong
céng thite cho trrong hop $6 mii 7 1a s6 thue batki. Ong kham pha
ra cong thiie dé vao nam 1664, nhung dén nam 1676 mdi cong bo.
Cong thire nhi thire Newton ¢6 nhiéu tng dung quan trong trong
Isaac Newton nhiéu nganh toan hoc khac nhau nhw dai s6, gidi tich, Ii thuyét xac
(1643 - 1727) Sll?i’[

,

(Theo Britannica) |
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BAI TAP cUOI CHUYEN DPE 2

. Chiing minh ring cac dang thitc sau ding voi moi n € N*.

2 2
a) 13+23+33+...+n3—#;

b) 1.4+2.7+3.10+ ...+ n@n+1) = n(n+1)*

1 | 1 n
C) —+—+—+..+ = :
L3 88 87 (2n-1)2n+1) 2n+l

. Chimg minh ring voi moi n € N*:

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

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

1 #n+l

. Chung minh ring bat déng thire 1+%+%+...+—g7 ding véi moi n € N*.

n

. Tim hé s6 cua »* trong khai trién:

a) (1 — 3x)% b) [1%] :

. Tim hé 6 ctia ¥° trong khai trién (2x + 3)(x — 2)°.

. a) Tim ba s0 hang dau tién trong khai trién cia (1 + 2x)°, cac s6 hang duoc viét theo thit

tir s6 mi cla x tdng dan.

b) Sit dung két qua trén, hiy tinh gia tri gan dimg cla 1,025,

. Trong khai trién biéu thie (3x — 4)" thanh da thiie, hiy tinh tong cac hé s6 cia da thiic

nhan duoge.

. Chting minh 1ing cac dang thirc sau ding véi moi n € N*:

a) 1420, +4C +..+2"'Cl7 +2"Cl =37,

HY 6 A0 S =

2n 2n 2n 2n 2n

3 5 2n-1
+ G, +C, 4. A0 .



Chuyén dé 3
BA DUONG CONIC VA UNG DUNG

Chiing ta da biét dinh nghia va phuang trinh chinh tac cia ba dutng conic, trong chuyén dé nay ta sé cing tim
hiéu chi tiét hon vé hinh dang va céc yéu t6 dic trung ciia ba dudng conic nhu tam sai, dudng chuan, ban kinh qua
tiéu, @ong thoi van dung cac kién thiic nay vao gidi quyét mdt s6 van dé thuc tién.

Pl eana 1an

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

- Nhén biét dugc dudng conic nhu la giao cia mdt phang véi mat non.

- Gidi quyét dugc mot s6 van dé thuc tién gan véi ba dudng conic (vi du: giai thich
mét s6 hién tugng trong quang hoc, xac dinh quy dao chuyén déng cta cac hanh
tinh trong hé Mat Troi, ...).
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Bai 1. ELIP

it khod: Elip; Truc d6i xing; Tam déi xiing; Ban kinh qua tiéu; Tam sai; Dudng chudn.

N

".-

i 2 . p
Ta da biét elip (E) voi phuong trinh chinh thc ——+ ;_ =1(0<b<a)(Hinh 1) c6 cac yeu to:
T

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

1. Tinh ddi xiing cha elip

On tap vé elip

—Bon dinh 1a 4 (—a; 0), 4 (a; 0), B (0, D), B(0; b).

¥ — Truc lon 12‘1/11;1E ¢o do dai 2a, truc nho la BB co do

= dai 2b.
Alf F, A4 — Hai tiéu diém la F (—¢; 0), F,(c; 0) voi c=+va'-b*.

—Tiéu cur 2¢ 1a khoang cach giita hai tiéu diém.

|
=2
|
i
o
&
2
tah

o

/1 Choelip (E) 06 phuong trinh chinh thc

-

2
F =

x?.
=

o

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

Cac diém M (=x;, y), M(x; ), M (=, ~,) cO
thuoc (E) hay khong?
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L
P
)
=

B

2

®]

4 2

Elip (B): -+ i”, =1 nhén hai truc toa do lam
poRly
truc doi ximg va nhan goc toa d6 1am tdm ddi xing. /

A4, \
Hinh chit nhét co cac canh di qua cac dinh cia elip - - -
va song song voi cac truc doi xing duwoc goi 1a
R

"o
S

s

hinh chi¥ nhdt ce sé cia elip. S 5 |z
Hinh 3
Vidu1
2 2
3 X ! v A » a
Cho elip (E): ?4—;—2: 1 (0 <b < a)cobon dinhla 4 (-a;0),4,(a; 0), B,(0;,-b), B0, b).

a) Xac dinh toa do bon dinh ctia hinh chit nhat co s6 cia (E).
b) Cho mét diém M(x; y) bat ki trén (£). Chung minh rang:
b<OM=za,-a<x<a,-b<y<bh.
Gidi
a) Goi PORS 1a hinh chit nhit co 56 ctia (E). Toa d6 bén dinh ctia PORS 1a:
P(-a; b), Xa; b), R(a; —b), S(—a; -b).

b) M(x; v) 1a diém bat ki trén (F) nén ta co: v 4
P B, (b 0
2 yz ————— . (] v)
—+=5=1 :
a b* A, ! Ay
= 2 22 2 —a [ a x
Do 0 < b < anéntaco "—2+y—2£1 va —2+y—221.
a’')a ol
S B, [ R
Suyrab?<x’+y’<a’ nén b’ < OM? < a®
Hinh 4
Vayb<OM < a.
‘Cz _}’2 ’Cz 2 2
Tt —+5=Ltaco 5<l=>x"<a” > -a<x<a
a a”

Tuong tu, ta cling co i <l=>y*<b*=-b<y<b.

Chii y: Moi diém thude elip déu nam bén trong hinh chit nhat co s

Viét phuong trinh chinh téc cta elip ¢6 kich thude ctia hinh chit nhat co s 1a 8 va 6.

ol Hay xac dinh toa d6 dinh, tidu diém, tidu ci, do dai truc clia elip nay.

l%fl Hiy gap m6t manh gidy ¢6 hinh elip (Hinh 5)
thanh bon phan chong khit 1én nhau.

Hinh 5
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2. Ban kinh qua tiéu Ve

@ Cho difém M(x; v) nim trén elip (E): 5 o <
¢6 hai tidu diém 1a F,(~c; 0), F,(c; 0) (Hinh 6). 7 = -t
a) Tinh F M*va F M* theox, y, c. /
b) Chung t6 téng: F M? - F M?= 4ex, FEM -~ F M~ 2% . Hinh 6

¢) Tinh d6 dai hai doan MF, va MF, theo a, ¢, x.

-
-
-

)

¥ Cho diém M trén elip (E). Cac doan thing MF, va MF, duoc goi la hai bdn kinh qua tiéu
ctia diem M.

2
P dai hai ban kinh qua tiéu ctia diém M(x, y) trén elip (E): =+ ;’—z = 1 duoc tinh theo
a

~ . c c
cong thirc: MF, =a+—x, MF,=a——x.
4

a

P — - ¢ = ¢
Chay:Vi-a<x<anén a+—x>0va a-—x>0.
a a

Vidu2

Tinh d6 dai hai ban kinh qua tiéu ctia diém M(x; y) trén elip (E): %Jr % = A
Gidi

Tacoa=5,b=3 suyrac=+a*-b*=4.

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

MF, = a+Zx= 5+ix;W2 :a—£x=5—ix.
a H a 5
2 2
@iz a) Tinh do dai hai ban kinh qua tiéu ctia didm M(x, y) trén elip (&): %+;’—6:1
L

2 Z
b) Tim cc diém trén elip (E): —+ j:_l =1 ¢6 d6 dai hai ban kinh qua tidu bing nhau.
a

%) Nguoi ta ching minh duge rang anh sang hay am thanh di tir mot tiéu diém, khi dén
mét diém M bat ki trén elip luon luén cho tia phan xa di qua tidu diém con lai, nghia
la di theo cac ban kinh qua tiéu (Hinh 7a).

Vom xe dién ngam cta mot thanh phd c6 mat cat hinh elip (Hinh 7b). Hiy giai thich
tai sao tiéng néi cta mot ngwoi phat ra tir mot tidu diém bén nay, mic du khi di dén
cac diém khac nhau trén elip van luén déi lai t6i tiéu diém bén kia cling mét L.

Hinh 7
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3. Tam sai

‘% <A - A = - - A
Q Chobiet ti so e= i ctia cac elip lan heot
a

3 11 ,
B g Tinlodsd 2 e
477274 -

va néu nhéan xét vé su thay doi ctia hinh

dang elip gan voi hinh chit nhit co s&

khi e thay doi. Hinh 8

Ti s0 gitta tiéu cu va do dai truc 1on ctia elip goi 1a #dm sai cia elip va duoc ki
n N e x C
hiéulae ticla e=—
a

Voimoi elip, taluonco 0 < e < 1.

{ 2" g
Nhén xét: Ta co b_ry e J1-¢?  do do:
a a
— Khi tim sai e cang bé (tc 1a cang gan 0) thi b cang gan a va elip trong cang “béo™.
—Khi tam sai e cang 1on (e 1a cang gan 1) thi ti s6 & cang gan 0 va elip trong cang “det™.
a

Vidu3

¥ 2 x? 2
¥

a) Tim tam sai cia eli —+——lvaeh E —+—=1
) p (B 25+ 16 L) 25 24

b) Khéng can v& hinh, theo ban elip nao “béo” hon?

Gidi

1 . 4 B 3
a)El1p(E)coa=5,b=4,suy1~ac:,/a-,b- =3, ezﬁzg_

a
Elip (ENcoa=5,b=~24 suyrac= vJa* - b* =1,e=£=%.
a
3 1
b) Ta thay —>— , vay elip (E") “béo” hon elip (E).
" y2 ‘} y}_
a) Tim tam sai cha eli X2 vaelip@E —+—:1
) p (E): T p (E): T

b) Khéng can v& hinh, theo ban elip nao ¢6 hinh dang “det™ hon?
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) Trong hé Mt Troi, cac hanh tinh chuyén dong
theo qu¥ dao la duwong elip nhan tam Mit Troi
la m6t tidu diem. Tir hinh anh moé phong quiy
dao chuyén dong ciia cac hanh tinh (Hinh 9),
hiy so sanh tam sai ctia quy dao chuyén dong
ctia Trai Pat voi tAm sai clia quy dao chuyén
dong ctua tiéu hanh tinh HD20782D.

(Nguén: hitps://www.nasa.gov)

Hinh 9

4. Dudng chuan

2 2

f?f“"% 3 X - . z a
,akga Cho diem M(x, y) trén elip (E): x, 12 -=1 va hai duong thang A: x + 5 0;
v a‘. 4

o

a . P
A . 0 (Hinh 10). Go1 d(M; A)), d(M; A,) lan lwot 1a khoang cach tir M dén

+ e + e
A, A, Tacé dM; A)=|x+3= Jasiey] s mm (Vie>0vaa+ex=MF,>0)
- e e e
MF, a+ex
Suy ra = =
d(M, Al) a-+ex
e
MF.
Dura theo cach tinh trén, hiy tinh ——=— .
a1, Ay
A ‘v‘“ 4,
it M
M| L
A a
&

cwllﬁ
ﬂ

i

Hinh 10

Cho elip () ¢6 phuong trinh chinh tic §+ 3:_3 =1 va ¢6 hai tidu diém F (¢, 0), F (¢, 0).

Dudng thang A x % =0 duoe goi la duong chuan g véi tiéu diem F , va duong

2 . a s qa | Ao reopea - R = -
thang A x— = - 0 duoc got la duong chuan ung vai tieu diem F, cua elip (E).

MEF, MEF,

Véi moi diém A thudc elip, ta luon co = =i
dM;A) dM,A,)

- - : a a A % ; 5 ; ~ Vs o) . .
Chiy: Vi —— < —a < a <— nén duong chuan cia elip khong c6 diém chung véi elip do.
e e
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Vidu4

;—; + % =1l

a) Tim toa do hai tiéu diém va viét phwong trinh hai duong chuén tuong tng.

b) Tinh ti $6 khoang cach tir M dén tidu diém va dén duong chuan tuong tng.

¢) V& elip (E), hinh chit nhat co s6 va hai duong chuan cta (E) trén hé truc toa do Oxy.

Gidi

Cho diém M(x;, y) trén elip (E):

Tacoa=5,b=3,suyra c= al—b2:4;e:£:£;fzfizzl
a 5 e ¢ 4

a) Ung véi tidu diém F (—4; 0), ta c6 dudng chuan A : x+2745 =0.

Ung véi tiéu diém F (4; 0), ta c6 duong chuan A_: x—§=o.
B TR G— _ ls _o
dM:A)  dM:A,) 5
¢ vA
) P 3|B, )
iy \A o
=25 [ & 3]s
i T 4
AlS 35, R 5,

Hinh 11

Tim toa do hai tidu diém va viét phwong tinh hai duong chuin twong tmg cia cac
elip sau:

2 2 2 2
X ¥ X ¥
a) ), —+—=1; b)(E) —+=—=1.
) E) 41 ) (E) 100 36
@ Lap phuong trinh chinh tic ciia elip co tiéu cur bing 6 va khoang cach giita hai duong
« .. 50
chuan la ?

BAI TAP

1. Cho eli : £+£: 1.
P(5) 64 36
a) Tim tam sai, chiéu dai, chiéu rong hinh chit nhét co sé cia (E) va vé (E).
b) Tim d6 dai hai ban kinh qua tidu cia diém M(0:6) trén (E).

¢) Tim toa d6 hai tiéu diém va viét phwong trinh hai duong chuén cua (E).
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2. Tim cac diém trén elip (E): x1 + ;—, =1 ¢6 @6 dai hai ban kinh qua tiéu nhé nhat, 16n nhat.
2 B

3. Lap phuong trinh chinh tic ctia elip ¢6 tidu cu bang 12 va khoang cach gitta hai duong
. 169
chuan la —.
6
4. Cho elip (E): %4—%: 1.
a) Tim tam sai va do dai hai ban kinh qua tiéu cta diém M(3; 0) trén (E).
b) Tim diém N trén (E) sao cho NF =,
¢) Tim diém S trén (E) sao cho SF o= 28F
5. Trai Dat chuyén dong theo mot qu§ dao la duong elip 6 tam sai la 0,0167 va nhan
tam Mit Troi la mét tiéu diém. Cho biét khoang cach gan nhat giita Trai Pat va tam
Mat Troi la khoang 147 triéu km, tinh khoang cach xa nhat gitta Trai Dat va thim Mat Tron.
(Nguon: https://www.universetoday.com)

Hinh 12

6. Ngay 04/10/1957, Lién X6 d4 phong thanh
cong vé tinh nhan tao dau tién vao khong gian,
ve tinh mang tén Sputnik 1. Vé tinh do co quy
dao hinh elip (£) nhan tam Trai Dat 1a moét tidu
diém. Cho biét khoang cach xa nhat gifta vé
tinh va tam Trai Pat la 7310 km va khoéng
cach gan nhat gifta v& tinh va tam Trai Pat
1a 6586 km. Tim tam sai ca qu¥ dao chuyén oy
dong cuda vé tinh Sputnik I. Hinh 13

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

JOHANNES KEPLER VA QUY LUAT CHUYEN DONG CUA CAC HANH TINH

Kepler (Johannes Kepler) la nha toan hoc va thién vin hoc
n6i tiéng nguoi Pire. Ong 14 mot trong nhitng dai dién
cua cuoc cach mang khoa hoc thé ki XVIL. Kepler dugce
biét dén nhiéu nhat boi cac dinh luat vé chuyén dong
thién thé mang tén ng.

Badinh ludt ciia Kepler:

Pinh ludt 1: Cac hanh tinh chuyén dong quanh Mat Troi
theo quy dao la duong elip voi Mat Tron nam tal mot
tidu diem.

Pinh ludt 2: Buong ndi mot hanh tinh véi Mt Troi quét
qua nhiing dién tich bang nhau trong nhimg khoang thoi
gian bang nhau.

Dinh ludr 3: Binh phwong chu ki qu¥ dao eiia mét hanh
tinh ti 1€ voi lap phuong nira do dai truc 16n cta quy dao.
Nghia 1a néu ta goi T8, lan lugt 1a thoi gian d hai
hanh tinh quay hét mot vong quanh Mit Troi va a,a,
lan luot la do dai mia true lon elip quy dao ciia hai hanh
tinh do thi ta co:

a.

9
L8

3 3
I, a

(Nguon: https://vi.wikipedia.org/wiki/Johannes_kepler) |

Johannes Kepler
(1571 — 1630)

part =

]

Mt Trin
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Bai 2. Hypebol

Tir kkhod: Hypebol; Truc d8i xiing; Tam ddi xitng; Ban kinh qua tiéu; Tam sai; Duéng chuan.

™\
@ Nho viéc thu tin hiéu tir hai tram phat song

L

50

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

Tinh déi xting cia dudng hypebol
On tap vé hypebol
Ta d4 biét hypebol (H) v6i phwong trinh chinh tic

2 2

x—z—;;z:l (a> 0,5 > 0) (Hinh 1) ¢6 cac yéu tb
co ban sau

~ Cit truc Ox tai hai dinh 4 (~a; 0), 4,(a; 0) nhung

khéng cat truc Oy.

—Truc thucla4 4, c6 do dai 2a.

—Truc aola B B, c6 do dai 20 v&1 B, (0, —b), B(0; b)

la hai diém trén Oy.

— Hai tiu diém 1a F,(=¢; 0), F(c; 0) véi e =va’ +b.
—Tiéu cu 2¢ 1a khoang cach giita hai tiéu diém.

L \ 600 km /
Tram phat song \

Cha y: Hypebol gom hai phan riéng biét nam hai bén true 4o, méi phan goi la mét nhanh
cua hypebol. Nhanh di qua dinh A (—a; 0) gom nhimg diém M(x; ¥) v6i x < —a va thod min
MF,— MF, = 2a. Nhanh di qua dinh 4 (a: 0) gom nhitmg diém M(x; y) v6i x = a va

thoa man MF —~MF, = 2a.

2

Cho hypebol (H) véi phwong trinh chinh tic x2
a

2
—y—zz 1 va diem M(x,, ¥,) nim

trén (H). Cac diem M (—x; v,), M, (x,. —v,). M,(—x,; —»,) co thude (Z) khong?

(]

2

Hypebol (&): x—,fi—zzl nhin hai truc toa do lam
=

truc doi xteng va nhan géc toa do lam tdm doi ximng.

Hinh chit nhét c¢6 hai canh lan luot di qua hai dinh

A . A, va song song voi truc Oy, hai canh con lai

di qua B, B, va song song voi truc Ox duoc goi la

hinh chi¥ nhdr ce sé cia hypebol (H).




Nhén xét: Khi cang tién xa goc toa d6, hai nhanh clia hypebol () cang tién gan dén hai
duong théng chita hai duong chéo ctia hinh chit nhat co s& (nhung khong ¢6 diém chung).

Hai duong thing nay cé phuong trinh y = %x Y= —%x va dugc goi la hai dirong tiém cin
cua hypebol (H).
Vidu1
Cho hypebol () co hai dinhla 4,(-a; 0), 4,(a; 0) vatruc aola B B, vo1 B (0, -b), B,(0; b).
a) Xac dinh toa d6 bon dinh ctia hinh chit nhat co sé& cta (H).
b) Cho mét diém M bat ki trén (H). Ching minh 1ang a < OM.
Gidi

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

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

2 2 2

, y X
Tacdo ———==1,suyra —=1
al b2 y al

nén @ < x* < x*+y*= OM?.
Do d0, a < OM.
Chui y:Moi diém thudc hypebol (ngoai trir hai dinh) déu nam ngoai hinh chit nhat co s6.

@1 Viét phwong trinh chinh tac ciia hypebol ¢6 kich thude ctia hinh chit nhit co s6 1a 8
g va 6. Xac dinh dinh, tiéu diém, tidu cw, d6 dai truc ciia hypebol nay.

@;) Khi bay véi van toc siéu thanh (t6c d6 chuyén dong 16n hon téc d6 am thanh trong
=1 cung mai trirong), mot may bay tao ra mot vitng nhidu dong trén mat dat doc theomot
nhanh cta hypebol (H) (Hinh 4). Phan nghe 16 nhit tiéng 6n clia ving ndi trén dugce
goi 1a tham nhidu d6ng. Bé rong cia thim nay gap khoang 5 1an cao do clia may bay.
Tinh cao d0 ctia may bay, biét bé 16ng clia thaim nhidu dong duge do cach phia sau
may bay mot khoang la 40 mile (mile (ddm) 1a don vi do khoang cach, 1 mile ~ 1,6 km)
va (H) co phuong trinh: & P

=1.
400 100

Bé rong cua e
tham nhiéu déng Y

1 +
—40 —Zg.o x

Hinh 4
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2. Ban kinh qua tiéu

a3 &

@ Cho diém M(x; y) nam trén hypebol (H): x_z_y_: L.
a

52

bl
a) Chung minh rang F M? — F M*= 4cx.
b) Gia sit diem M(x; y) thuéc nhanh di qua A, (—a; 0) (Hinh 5a). St dung két qua
dd ching minh duoc & cau a) két hop voi tinh chat MF, — MF, = 2a da biét de
ching minh MF, + MF = 2 T do, chung minh cac cong thic: MF, =-a — Ex;
- a

a

MFEZa—Ex.

a
b) Gia st diém M(x; y) thudc nhanh di qua A (a;, 0) (Hinh 5b). St dung két
qua d chimg minh duoc & cau a) ket hop voi tinh chat MF, — MF, = 2a d bict dé

ching minh MF, + MF = 2 Tw do, chitng minh cac cong thue: MF, =a + Ex;
- a a

c
MF =—a+ —x.
- a

Hinh 5

Cho diém M thudc hypebol (H). Cac doan thang MF , Va MF, duoc goi la hai bdn kinh
qua tiéu cua diém M.

2 2

P6 dai hai ban kinh qua tiéu cta diém M(x; y) trén hypebol (H): 2 ;’—2 =1 duoc tinh
=

theo cong thure: MF, = a+=x . MF, = a—<x|
a a
Vidu2
Tinh d6 dai hai ban kinh qua tiéu cia diém M(x; v) trén hypebol (H): %— % =1.
Gidi

Tacoa=4.b=3,suyrac=1>5.
D6 dai hai ban kinh qua tiéu ctia diem M(x; y) la:

C
i——X
a

P MF, =

c
a+—X|
a

MF, =

—‘4—£x
A




3 ¥

% Tinh d6 dai hai ban kinh qua tiéu ctia diém M(x; ) trén hypebol (H): %_ §_6 =1.
x Yy

Oﬁ% Tinh d6 dai hai ban kinh qua tiéu cta dinh 4,(a; 0) trén hypebol (H): — - b_° =
PW; . -

3.Tam sai

5‘33 Cho hypebol (H): x—ify—EZI- Chimg t6 ting —> 1.
a* b a

* Tj 50 giita tiéu cu va do dai truc thue 1a tdm sai cia hypebol va duoe ki hidu la e, nghia

. c
la e=—.
a

Vi moi hypebol, ta luénco e > 1.

Vidu3
xl yZ
Tim tam sai cta hypebol ]
P @ 64 36

Gidi

Tacéa=8,b=6,suyra e=~a +b" =10.

Viy thm sai cfia (2 1. TGRS )
¢ 8 4

% Tim tam sai ctia cac hypebol sau:

x2 yZ x?. yl x?. yl
a) (H,): ———=1; b) (H,): ——=—=1; ¢)(H): ———=1.
) H): = ) H): < =s JiyR =2

@ Cho hypebol (H) ¢6 tam sai bing V2. Ching minh truc thue va tme éo cua (H) co
3 45 dai bing nhau.

@ Mot vat thé ¢ qui dao 1a mét nhanh cla hypebol (H), nhin
=4 tam Mt Troi lam tidu diém (Hinh 6). Cho biét tAm sai ctia (H)
bang 1,2 va khoang cach gan nhat giita vt thé va tam Mit Troi
1a2.108 km.
a) Lap phwong trinh chinh tic ctia (H).

b) Lap cong thirc tinh ban kinh qua tiéu cua vi tii M(x; y) clia
vat thé trong mit phang toa do.

o Mt o
F

Hinh 6
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4. Pudng chudn

vl 2

g:e% Cho difmM(x; y) trénhypebol ( :x—,— y’ =1
a’ b* VA
M
va hai duong thing A x+ < =0;
e i a 4
A, x—2 =0 (Hinh 7). el g X,
e F]_ O
Goi dM. A), dM, A) lan luot 1a khoang
cach tir M dén cac duong thing Ak
A
; MF |cz+ex| |a+ex | !
Ta co: L= = =g, Hinh 7
d;A) | al  Ja+ter]
i :
Dua theo cach tinh trén, tinh 2
ua theo cach tinh trén, tir dQT. 5
xl y2
Cho hypebol (H) co phitong trinh chinh tac — =1 vacohaitiéu dicm F (¢ 0),F (¢ 0).

54

Duong thang WIE Z-0 duoe goi 1a duong chuan tmg voi tiéu diém F , Va duong
e

7z . a ©qa . A fegia ‘R : -
thang A: x— N 0 duoc goi la duong chuan tng véi tieu diem F, cua hypebol (H).
MF, MEF

1 2

Véi moi diém M thude hypebol, ta ludn cé = e
dM:A) dM;A)

Chay: Vi —a< 2 f 4 nén duong chuan cta hypebol khong cé diém chung voi
e e

hypebol do.

Vidu4

-

Cho diém M(x; y) trén hypebol (7): f—é— % A

a) Tim toa d6 hai tiéu diém va viét phwong trinh hai duong chudn twong tng.
b) Tinh ti s6 khoang cach tir M dén tiéu diém va dén duong chuan tuong tmg.
Gidi

Tacda=4;b=3,suyra c=+a’ +b* =5, ezﬁzz; =—=—
a 4 e ¢ 5



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

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

b Tt o My o T
dM.A)  dM;A,) 4

Tim toa do hai tidu diém va viét phuong trinh hai duong chuan tuong ting cla cac
hypebol sau:

2 2 z 2 4 2
X ¥ ] X y ) X
=l B @k S ¢) (H,): ?—%:1.

nf;’;, Lap phuong trinh chinh téc ctia hypebol ¢6 tidu cu bing 26 va khoang cach giita hai
- 288
13

duong chuan bang

BAI TAP

1. Cho hypebol :x—'—izl.
2P @ 144 25

a) Tim tam sai va do dai hai ban kinh qua tiéu ctia diem M [1 3 %} trén (H).
b) Tim toa do hai tiéu diém va viét phurong trinh hai dwong chuan trong tng.
¢) Tim diém M(x; y) € (H) sao cho NF, = 2NF, voi F, F, la hai tiéu diém cta (H).

2. Lap phuong trinh chinh tic ctia hypebol ¢o tiéu cu bang 20 va khoang cach gifta hai
duong chuin bang 3—56

3. Cho dwong tron (C) tam F, ban kinh » va mot diém F , thoaman F F_ = 4r.
a) Chumg t6 rang tam cua cac duong tron di qua F , va tiép xuc vai (€) ndm trén mot
duong hypebol (H).
b) Viét phurong trinth chinh tic va tim tam sai ctia (&).

4. Trong hoat dong mé dau bai hoc, cho biét khoang
cach gitta hai tram vo tuyén 1a 600 km, van toc
song vo tuyén 1a 300 000 km/s va thoi gian con tau
nhan duoc tin hiéu tir hai tram trén bo bién luén K
cach nhau 0,0012 s (hai tram vo tuyén phat cac tin &\
hiéu cling mot thoi diém). Vidt phuong trinh chinh X 600k 7
tic ctia qui dao hypebol (H) ctia con tau. SRS

B bién

5

Hinh 8
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Ban c6 biét?
Hé théng dinh vi LORAN

&

&

2 2
- 0 80

14400 8100

Ngudi ta dd ving dung tinh chat ciia cac dwong hypebol d& dinh vi tau thuyén ven bién
thong qua hé théng LORAN,

Cach van hanh cia mot LORAN nhu sau:

Kln hai tram phat 7| va F, phat tin hieu cung mot
thei diém dén con tan, thi hidu so gifta hai thoi
diém con tau nhan duoe tin hiéu tir hai tram nhan
v6i toc d clia song v6 tuyen sé& cho hiéu 56 khoang
cach tir vi tri cua tau dén F , va F,. Do do, con tau
dang & dau do trén mot hypebol ¢6 tiéu diém 1a F :
varF, Bing cach dua vao tram phat séng thit ba,
F, chung ta co thé hinh thanh mét nhanh hypebol
khac vdi cac tidu diém la £ va i Khi do v1 tn
ctia con tau la giao diém ctia hai nhanh hypebol
neu trén.

Nguyén tic dua trén cac hypebol giao nhaunay duoc stt dung trong hé thong dinh vi tam
xa, duge goi la LORAN (LOng R Ange Navigation). Cac tram radar dong vai tro la tiéu
diém cua cac hypebol, va tat nhién, may tinh duoc st dung cho nhiéu thao tac can thiét
d2 xac dinh vi tri ctia con tau.

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



Bai 3. Parabol

Tir khod: Parabol; Truc déi ximg; Dinh; Ban kinh qua tiéu; Tam sai.

@ Mat cit cia gwong phan chiéu cia mét dén pha 1a mot
parabol (P) véi tim ctia bong dén dat tai tidu diém F.
Lam thé nao dé tim khoang cach tir F dén mét diém
trén guong khi biét phwong trinh chinh tic cta (P)?

1. Tinh ddi xiing cia dudng parabol

=

I My~

On tap vé parabol b

Ta dd biét parabol (P) voi phuong trinh chinh tic

ra |

= 2px ¢6 tiéu diém F[%;O] va co duong

chudn A:xz—ﬁ. F E;O
2 2

Parabol (P) nhan Ox lam truc déi ximng.

Giao diém ctia parabol (P) va truc doi xing ciia no A
goi la dinh cta parabol.

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

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

g. "’?1% Chimg té rang néu diém M(x,,y,) nam trén parabol (P) thi diém M’ (x,, -¥,) cing nam
trén parabol (P).

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

Chu y: Khac vdi elip va hypebol, duong parabol chi cé mot true doi xitg, mot dinh va
khong ¢6 tam d6i ximg.
Vidu1
Tim toa do tiu diém, toa do dinh, phuong trinh duong chuan va truc doi xXing cua
parabol (P): y*=4x.
Gidi
Taco 2p =4, suy rap =2. Vay (P) co tidu diem F(1; 0), dinh O(0; 0) duong chuan A: x=—1
va nhan Ox lam true dbi ximg.
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parabol sau

AP Yy=x B aP=x 0) (P): 12= %x.

Tim toa do tiéu diém, toa do dinh, phirong trinh dirong chuan va truc doi Ximg ctia cac

@%& Trong mit phiing Oxy, cho diém A4(2; 0) va duong thing & x + 2 = 0. Viét phuong
=1 {rinh cia duong (L) la tap hop cac tdm J(x; ¥) cia cac duong tron (C) thay doi nhung

luén luén di qua A4 va tiép xtic voi d.

2. Ban kinh qua tiéu va tam sai ctia parabol A
g \Zi Cho diém M(x; y) trén parabol (P): y*=2px (Hinh 2). i M(x, )

58

Tinh khoang cach tir diém M dén tidu diém F cha (P).

Hinh 2

Cho diém M trén parabol (P) co tiéu diém F va duong chuan A. Ta goi doan FM 1a

- T FM=rror %
bdn kinh qua tiéu cta diem M va goi ti s0 e = ——— la tdm sai cia parabol (P).

d(M;A)
Moi parabol déu ¢ tim sai e = 1 va parabol chinh tic (P): y*= 2px ¢6 do dai ban kinh
qua tidu ctia diem Mix; y) la FM =x +§.
Vidu2
Tinh ban kinh qua tiéu ctia diém M(1; 2) trén parabol (P): y*= 4x.

Gidi
Ta ¢6 2p =4, suy 1a p = 2. Vay d06 dai ban kinh qua tiéu ctia diém M(1; 2) la:

Fd=pr L o4 220,
2 2

': Tinh ban kinh qua tiéu ctia diém dudi diy trén parabol trong ting:

a) Biem M,(1; —4) trtén (P ): »*= 16x;
b) Biém M,(3; -3) trén (P,): y*= 3x,

¢) Bidm M,(4; 1) trén (B,): y2 = %x.



%% Mot cdng co dang mot 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 mét ngdi sao tai tidu :
diém F cua (P) bang mot doan diy ndi tir dinh S ctia |1
cong. Tinh khoang cach tir tm ngéi sao dén dinh cong.

Hinh 3

&.s%ﬁ Mit cit clia mot chéo ang-ten ¢ dang mét parabol (P)
¢ phurong trinh chinh tic y? = 0,25x. Biét dau thu tin
hiéu ctia chio dng-ten dit tai tidu diém F cta (P). Tinh
khoang cach tir diém M(0,25; 0,25) trén ang-ten dén F.

BAI TAP

1. Tim toa do tiéu diém va phuong trinh duong chuan ctia cac parabol sau:
1 :
a) (P): y*="Tx, b) (B): yzzgx; Q@) y=2x
2. Tinh ban kinh qua tiéu ctia diém da cho trén cac parabol sau:

a) Piem M (3, -6) trén (P ): »*=12x;  b) Piem M (6; 1) tién (P): y*= %x;
c) Diem M, (\5,\/5) trén (2,): =3 x,

3. Trong mit phing Oxy, cho diém A(& ; 0) va duong thing & x + %: 0. Viét phwong trinh

cta duong (P) la tap hop tam M(x; y) cta cac duong tron (C) di dong nhung Iuon ludn di
qua 4 va tiép xtic véi d.

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

A P - 1 i . . - i - A . e
chuan A cia (P) bang EMN va duong tron duong kinh MN tiép xic voi A.

5. Hay so sé{nh ban kinh qua tidu ctia diém M trén parabol (P) voi ban kinh ctia dudng tron
tam M, tiep xtic voi duong chuan cia (P).

6. Mot sao chdi A4 chuyén déng theo quir dao ¢6 dang mét parabol (P) nhan tim Mat Troi 1a tidu
diém. Cho biét khoang cach ngan nhét gifta sao chdi 4 va tam Mat Troi 1a khoang 112 km.

a) Viét phuong trinh chinh tic cia parabol (P).
b) Tinh khoéng cach gifta sao chdi 4 va tim Mat Troi khi sao choi nam trén duong thing
di qua tiéu diém va vudng goc véi truc ddi xiing cia (P).

7. Mit cit cia guong phan chiéu cia mot dén pha cé dang mét parabol (P) ¢é phwong trinh
chinh téc y* = 6x. Tinh khoang cach tit diém M (1;4/6 ) trén guong dén tiéu diém cua (P).
(voi don vi trén he truc toa do la xentimet).
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Bai 4. Tinh chat chung ctia ba dudng conic

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

\ ebol
/va

Tai sao nguon ta go elip, hypebol, parabol la ba duong conic?

1. Giao ciia mat phang véi mat nén tron xoay

Géan mot doan 6ng nhwa vio dau bong ciia maot dén chitu nhé @& tao ra mot chim
anh sang hinh mét nén tron xoay (Hinh la, b). Chiéu dén 1én mét bic twong voi cac
goc nghiéng khac nhau dé anh sang tir dén hat 16n biie tuong tao thanh cac béng khac
nhau (Hinh 1¢, d, ¢). Nhan xét hinh anh ban nhin thay trén biic tiuong.

Hinh 1
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O:
&=

Nguoi ta chimg minh duoc cé thé tao ra cac duong tron, elip, hypebol, parabol biang cach
cho mit phéng cat mit nén tron xoay.

Giao ctia mot mat phang véi mot mat non tron xoay (it phang khong d qua dinh
ctia mit non) co6 thé 1a duong tron, duong elip, duong hypebol hay duong parabol.

Vidu1
Trong Hinh 2a, giao ctia mit phang va mit nén la mdt dudng parabol.

a) b) c)
Hinh 2

% Giao ctia mit phang va méat non trong Hinh 2b, ¢ ¢6 dang dwong gi?

*‘ Khi may bay bay song song v6i mat dat véi van tée 1on hon van toc cia am thanh s&
1 tao ra cac lop khong khl dao dong co hinh mét non (nén Mach) (Hmh 3)vataora tleng
n6 manh, goi la tiéng nd siéu thanh. Nhitng nguot trénmat dat néu nghe thay tiéng nd
nay ciing mot thoi diém thi vi tri cia ho ciing thude mot duong hypebol. Hay giai thich
diéu nay.
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Hypebol
Mt dit

Hinh 3

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

Hy, @
‘2 Cho duong conic ¢6 tiéu diém F, duong chuan A v
va mot diém M 1a diém nam trén duong conic do. K (E)
: S o e g D Cn
Tim mai lién hé gifta ti s06 ——— va tén goi
dM; A)
cua duong conic. A

Hinh 4



Pinh nghia chung ciaa cac duong conic

0
¥ Cho diém F ¢b dinh va duong thang A ¢6 dinh khéng di qua . Tap hop cac diém M

7 A w s n - A . G + .
sao cho ti s0 ——— béang mot hing so duong e cho truoe dugc goi la dwong conic.

M,A)

Diém F goi la tiéu diém, A goi 1a dirong chudn va e goi la tdm sai clia duwong conic.

Tir dinh nghifa trén, két hop vai tinh chat cia elip, parabol va hypebol, ta co:
"% Elip 12 duong conic c6 tim sai e < 1;
Parabol la duong conic co tamsai e = 1;

Hypebol la duong conic co tam sai e > 1.

Vidu2
Xac dinh tam sai, toa do mot tidu diém va phrrong trinh duong chuan twong ting clia moi
dueong conic sau;
) & ¥ P yz

a) 2= l4x, b) —+=—=1; c) ——=—=1

St )1 )T 1
Gidi
a) Conic (P): y*= 14x la mét parabol. Taco co2p =14, p=17.

- R 7 1 A 7 2 ~ .

Suy ra (P) co tieu diem F(E :0), duong chuan A: x=—-— vatamsaie=1.

]

)

2 2
b) Conic (E): %H’?: 1 1a mot elip.

2 =)

Ta co: ﬂ:\/ﬁjb:\/g,(f:‘\’ﬂl—bz :ﬁje:i:ﬁ E:@: 2-\/3
a & ailn
2

Suy ra (E) ¢o tiéu diem F](—\E;O) , duong chuan A, @ x= ~245 vatamsai e= g
. _x gt N
c) Conic (H): FRT) =1 la mot hypebal.

Tacod: a=2.b=23.c=a* +b —4,e—£—2,£—%—1.
e} e

Suy ra (H) ¢6 tidu diém F,(4;0), duwong chuan A,:x=1 vatimsai e=2.
Vidu3
Cho duong thang A: x+ y— 1 = 0. Goi tén va lap phwong trinh ctia cac dwong (L) la tap
hop cac diém M(x; y) thod min MO e trong moi treong hop sau:
{ d(M, AN)

a)e:;, b)e=2; c)e=1
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Gidi

Ta co MO = \[x*+y* vad(M, A)= Epi-l

a)(L)coe= % <1, do do (L) la mot duong elip.

TacoM(x,y) € (L) & IR, < 2MO =d(M, A)
dM,AN) 2
x+y-1
& 21/x2+_112 =—|¥ . | & 8l ) = (e bp—L1)

J2

S8+ 8=ty + 2y —-—-+t 1 ST+ DA -2y + 2x+ 2y —1=0.

Vay elip (L) ¢6 phuong trinh 7x* + 73 — 2xy + 2x + 2y — 1 =0.

b) (L) coe =2 > 1, do d6 (L) 1a mot hypebol.

MO
Ta c6 M(x, L))o ——— =2 MO=2dM, A
acoMx,y) € (L) A07.0) (0, A)

|x+y—l|

S S Xyt y = 1

Sx+PP=2(+y + 2y —2x =2yt 1) P H Y+ dyy—Ax -4y +2=0.

Vay hypebol (L) co phuwong tiinh x>+ y* + 4xy—4x— 4y + 2 =0.

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

MO
Ta co M(x, Lo ———=1MO=dM, A
2O Mes, ) € D& 220 Ao, )

S22+ ) =(x+y—1)7?
S22y =y 2y — 22yt l S xt+Hy = 2xp + 2x+ 2y —1=0.

Vay hypebol (L) c6 phwrong trinh x> + y* — 2xy + 2x + 2y — 1 = 0.

Xac dinh tam sai, toa do mat tiéu diém va phuong trinh duong chuan tirong 1tng ctia
moi dudng conic sau:

xz yz x:‘. 2 % 1
Y it O B —- X =1; c) y'==x.
) 8§ 3 )12 4 ) 2
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f e% Qu¥ dao clia cac vat thé sau day 14 nhitng dudng conic. Nhitng duong nay 1a elip,
“‘”332 parabol hay hypebal?

Tén Tam sai
Trai Dat 0,0167
Sao choi Halley 0,9671
Sao chéi Great Southern of 1887 1,0
Vit thé Oumuamua 1.2 Hinh 5. V4t thé Oumuamua

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

BAI TAP

1. Xéc dinh tam sai, toa do mot tidu diem va phwong trinh dirong chuan twong tng ctia moi
deong conic sau:

2 2 2z 2

Xy 2y ;
R K= == &) ¥ =x
)55 15 10 L

2. Viét phuong trinh ctia conie ¢d tim sai e = 1, tiéu diém F(1; 0) va duong chuan A: x+ 1 =0.

3. Viét phuong trinh ctia conic (€) trong moi trrdng hop saw;
a) (C) ¢o tidu diém F(8; 0), duong chuan A: x —2 =0 va tam sai e =2,

'J\|.b~

2
b) (C) co tidu diém F(—4; 0), duong chuanA : x+75—0vatamsa1 e=

4. Qu dao cnia cac vat the sau day la nhitng dwong conic. Nhitng durong nay la elip, parabol
hay hypebol?

Tén Tam sai
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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BAI TAP cUOI CHUYEN PE 3

M -~ v = = = A 1 v r [t ( o = A = -
. Tim toa do cac dinh, tigu diem va ban kinh qua tiéu ting voi diem M(x; y) cua cac
CONiC sau

e }-'2 ¥ v: )
Q) —+—=1; b) ——=—=1; c)y*=1lx
)169 144 )25 144 ' )y
_{2 y?.
. Choelip (F): —+—=1.
p (E) TR

a) Xac dinh toa do cac dinh, tiéu diém va tim tim sai cta ().

b) Viét phuong trinh chinh tic ctia parabol (P) c6 tidu diém la tiéu diém ¢6 hoanh do duong
cua (E).

¢) Viét phuong trinh chinh tic ctia hypebol (H) ¢6 hai dinh 14 hai tiéu diém cta (E), hai
tiéu diém 1a hai dinh ctia (£). Tim tAm sai cia (H).

. Xac dinh tim sai, tiéu diém va duong chuan twong tmg clia moi duong conic sau:

2 2 7

2 ¥y X A
) =i o i A
) 16 12 ) 1492 )y
. Cho duong thing & x +y — 1 =0va diém F(1; 1). Viét phuong trinh dwong conic nhan F
14 tidu diém, 4 14 duong chuan va c6 tam sai e trong moi trudng hop sau:

a)e=%; ble=1; c)e=2.

. Mit Triang chuyén dong theo mét qui dao 1a duong elip
cO tam sai bé‘mg 0,0549 va nhan tam Tra1 Pat la mot tiéu
diém. Biét khoang cach gan nhat giita tam Trai Dat va tam
Mt Trang la 362 600 km. Tinh khoang cach xa nhat gifta
tam Trai Pat va tam Mat Trang.

Ngauon: https://’www.universetoday.com

Hinh 1. Trai Bat va Mat Trang

. Ta d biét tinh chat quang hoc ctia ba duong conic (xem phan doc thém Ban ¢ biét? &
trang 72, sach giao khoa Toan 10, tap hai). Hypebol cfing c6 tinh chat quang hoc twong
tu nhu elip: Tia sang huong toi tiéu diem F , cua hypebol (H) khi gidp moét nhanh ctia (H)
s€ cho tia phan xa di qua F, .
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. Guong phan chifu cua mot dén chifu cd mit cit hinh

Mot nha nghién et thiét ké mot kinh thién vin vo tuyén clnra hai guong cd mit cit hinh
parabol (P) va hinh mét nhanh ctia hypebol (H). Parabol (P) ¢6 tiéu diém F , vadinh S
Hypebol (1) ¢6 dinh 4, c6 chung mat tiéu diem la F voi (P) va con co tieu diém thir
hai F, (Hinh 3).

Nguyén tic hoat dong ctia kinh thién van d6 nhu sau: Tin hiéu dén ti vii tru duge xem
nhu song song véi truc cia parabol (P), khi dén diém M cta (P) s& cho tia phan xa theo
hqéng MF , tianay gép (H) tai diém Nva cho ti’a phén xa to1 F, 1a not ’thu tin hiéu. Cho
biet SF =14m,SF,=2mva4F = 1 m. Hay viet phuong trinh chinh tac cua (P) va (H).

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

Hinh 2

Mit cé’g cﬁ\a mot chao ang-ten la mdt phan ctia parabol (P).

Cho biét dau thu tin hiéu dit tai tiéu diém F cach dinh O ctia

chao mot khoang la %m.

a) Viét phuong trinh chinh tac cua (P).

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

parabol (Hinh 5). Chiéu rong gifta hai mép varh ctia guong
14 MN =32 cm va chiéu siu clia guong la OH = 24 cm.
a) Viét phuong trinh chinh tic ctia parabol d6.

b) Biét bong dén dit tai tiéu didm F cia guong. Tinh
khoang cach tr bong dén to1 dinh O cua guong.




BANG GIAI THICH THUAT NGU

B

Ban kinh qua tiéu

Poan thfzmg noi titu diém cia conic voi
mét diém nim trén conic.

(1

Cong thire nhi thitc Newton

La cong thic khai trién:

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

+C,fa" Bt +C b + OO

b

Pinh cia conic

Giao diém cuia conic v6i cac truc déi ximg.
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
duong thang ) dinh A (khong di qua F)
bang mot hing s6 e. Piém F gol la #iéu
diém, duong thang A goi la cﬁrfmg chucm
turong ting véi titu diém F va hang s0 e goi
1a tdm sai cia conic.

(C) =4M |—F F& d(M 5) =

E
Elip
Duong conic cotam sai e < 1.
G r
Gia thiét quy nap
Gia thigt duoc dwa ra tai budc quy nap cla
qua tnnh ching minh mot menh de toan
hoc bang phwong phap quy nap toan hoc.
H - =
Hé ba phwong trinh bac nhat ba an
La h¢ co dang:

gxhyes —d

a,xthy+c,z=d,

ax by res— d’3
trpng do x, v, = la ba an, a,b, e, d la cac
80 thue cho trudce ng 1a cac hé s6. O day
cac hé s6 a,, b, i=1,2,3) khong dong

i Tz

thoi bang 0.

Hypebol

Puong conic co tam sai e > 1.

N

Nhi thitc Newton

La cach goi tit cua cong thiee nhi thuc
Newton.

Nghiém ciia hé ba phuong trinh bic nhit
ba an

La b ba sb (%, ¥,5 =) thoa mén dong thoi
ca ba phirong trinh ctia hé ba phwong trinh
bac nhat ba an.

P

Parabol

Puong conic co tam sai e = 1.

Phuong trinh bic nhit ba an

La he thirc co dang ax + by + cz =d, trong
dox, v,z goilabaanva a, b, c, dlacacso
thue cho trude, goi 1a hé s6, thoa min a, b, ¢
khéng dong thoi bang 0.

Q

Quy nap toan hoc

Mot nguyén li trong toan hoc, cho phép
chlrng minh nhitng ménh dé phu thudc vao
s0 tu nhién dua trén hai budc.

T

Tam giac Pascal

La mot bang so gom cac hang, mdi hang
gom cac hé s0 cta cong thic 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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Nha xuitt ban Gido dyee Vigt Nam xin trdn trong cam on
cdc tidc gida co tac phim, tir ligu dwgce sie dung, tvich dan
trong cuon sdch nay.

Chiju trach nhiém xuat ban
Chil tich Hi déng Thanh vien NGUYEN BUC THAI
T6ng Giam dbc HOANG LE BACH

Chiu trach nhiém ndi dung
Téng bién tap PHAM VINH THAI

Bién tap noi dung: DANG TH| THUY — TRAN HA SON

Bién tap mi thuat: BUI XUAN DU'ONG

Thiét ké séch: BUI XUAN DUONG

Trinh bay bia: THAI HO'U DUONG

Minh hoa: BUI XUAN DUONG

Stra ban in: DANG THI THUY = TRAN THANH HA — NGUYEN TH| PHUGC THO
Ché ban: CONG TY CP DICH VU XUAT BAN GIAO DUC GIA DINH

Ban quyeén thuéc Nha xuéat ban Gido duc Viét Nam.

Tat ca cac phan ciia ndi dung cudn sach nay dén khéng dige sao chép, hwu trit, chuyén thé dwdi bat
ki hinh thitc nao klu chua co sw cho phép béng vin ban cia Nha xuét ban Giao duc Viét Nam.
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HUAN CH HEG CHI MINH

BO SACH GIAO KHOA LGP 10 - CHAN TROI SANG TAO

. Todn 10, Tap mdt

. Todn 10, Tap hai

. Chuyén dé hoctap Toan 10

. Ngtrvan 10, Tap mot

. Ngtrvdn 10, Tap hai

. Chuyén dé hoc tap Ngit van 1
. Tiéng Anh 10 Friends Global
. Lichsk10

9. Chuyén dé hoctap Lichsir10
10. Diali 10

11. Chuyén dé hoc tap Dia li 10

OO =~ Ov Ln I= W by —

13.

14.

15.

16.
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. Sinh hoc 10
19.
20.
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12. Gido duc Kinh t€ va Phap luat 10 23,

Chuyén dé hoc tap Gido duc Kinh té
va Phdp luat 10

Vatli 10

Chuyén d@é hoctap Vat i 10

Hod hoc 10

Chuyén dé hoc tap Hod hoc 10

Chuyén dé hoctap Sinh hoc 10

Am nhac 10

Chuyén dé hoc tap Am nhac 10

Hoat dong trdi nghiém, hudng nghiép 10 (BAN 1)
Hoat dong trai nghiém, hudng nghiép 10 (BAN 2)

Céc don vi dau méi phat hanh

CTCP Dau tu va Phat trién Gido duc Ha Noi
CTCP Séach va Thiét bi Gido duc mién Bac

CTCP Dau tu va Phat trién Gido duc Da Nang
CTCP Sach va Thiét bi Gido duc mién Trung

¢ Mién Bic:
e Mién Trung:
e Mién Nam:

e CiilulLong:
Sach dién tu:

Kich hoat dé m&hoc liéu dién i Cao lgp nhi trén tem
dé nhanma s&. Truy cap http://hanhtrangsanxbad.vn
vanhap ma sé tai bidu tugng chia khoa.
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CTCP Sach va Thiét bi Gido duc Cliu Long
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