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PINH LY VIETE. Cho phuong trinh  Gia sirtuyén cua (C) tai M 1a d:y=px+q. Khi

ax’ +bx* +cx+d =0 (a=0), co cac nghiém la

X, X, X, (ké ca nghiém boi). Khi do:

b
FX, Xy =——
X X X a

C
XX, + XX + X% = 5

xlxx——9
273 T a

Thi du 1. Cho
X} —6mx+5-5m* =0 véi m la tham so. Tim tat
Cd CAc gid tri cua m dé phirong trinh cé 3 nghiém
phan biét Idp thanh cdp sé cong.

phuong trinh

Loi gidi. Piéu kién can: Gia sir phuong trinh c6 ba
nghiém phan biét 1a x, X,, X, theo thir tu lap
thanh cép s cong, suy ra: X, + X, =2%, ().

Theo dinh ly Viétethi X, +X, + X, =0 (2).

T (1) va (2) duwoc X, =0. Thay x=0 vao
phuong trinh: 0° —6m.0+5-5m* =0 <> m=+1.
Piéu kién di: » Vi m=1 phuong trinh 1a:

X —6x=0c|

x =16

* V6i m=-1 phuong trinh 1la:

(thoa man).

x*+6x=0<>x=0 (khdng thoa man).
Két lugn: m=1.
Thi du 2. Goi M (Xy:Yy) l1a mét diém thugc
(C):y=x*-3x>+2, biét tiép tuyén cua (C) tai
M cdt (C) tai @iém N(x;yy) (khac M). Tim gia
tri nho nhat cia P =5x;, + X3.
Loi gidi.

d6 ta c6 phuong trinh hoanh d6 giao diém:
X* =3x% — px+2-q=0 (*).
Theo d¢ bai (*) c6 hai nghiém x,,, X, trong d6
nghiém x,, la nghiém kép (do M la tiép diém).
Theo dinh ly Viéte thi
Xy + Xy + Xy =3= Xy =3-2X,

dan dén: P=5x +(3-2x, )’
= 9% —12x, +9=(3%, —2)" +5>5.

bang thic xay ra khi x,, =§ .Vay minP =5.

Thi du 3. Cho ham sé

f (x)=ax +bx* +cx+d
6 cde diém cuc tri la X, =—2 va X, =3. Tim t4t
cd CAc gia tri cua tham s6 m dé phicong trinh
f(x)= f(m) c6 ba nghi¢gm phan biét.

o) | ©

Loi gigi. Khong mat
téng quat ta chi can xét
véi a>0.
Mot tinh chat cua dd
thi ham sé bac ba:
Piém uon | 1a trung
diém cia hai diém cuc
tri, do do:

f Jeothe b1

2 3a 2

Phuong trinh da cho ¢6 ba nghiém phan biét khi
chikhi f(x.;)<f(m)<f(xp) (*).
Ap duyng dinh ly Viéte cho truong hop nghiém boi
cua phuong trinh f (x)= f (=2) suy ra:
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, b , 3 , 11
2XCD+X1:_E<:>_4+X1:§<:>X1:E'

Tuong tu cho trueong hop nghiém boi cia phuong
trinh  f (x)= f (3)suy ra:

2Xer +x§:—9<:>6+x; =§<:>x;:—g.
a 2 2
Do do:
—§<m<1—2:L
() {m=-2 @me(_%;l_zlj\{_z,s}

Lueu y: Nhitng két qua hay nham —2 <m<3 hodc

la me(—g;l—lj.
2'2

Thi du 4, Cho ham so
f (x)=ax’ +bx* +cx+d (a=0) c6 do thi (C) di
qua cdac diém M (L1), N(2;4), P(39). Cac
dwong thang MN, NP, PM cdt do thi lan luot tai
cac diem A, B, C (khac M, N, P). Xdc dinh cac
hé sé a, b,c,d biét tong cic hoanh dj cua
A, B, C bang 5.
Loi gigi. D& thidy Parabol di qua ba diém
M, N, P c6 phuong trinh 1a y=x*. Suy ra ba
diem M, N, P lagiao cua (P) va dd thi (C).

f(x) —x* =a(x-1)(x—2)(x—3)
< f(x)=ax’ +(1-6a)x’ +1lax—6a (*).
Ap dung dinh ly Viéte ta duoc:

Nén

Xy + Xy +XA:—1_661
a
Xy +xp+xB:—1_6a.
a
Xo + Xy + X __1-6a
a
Suy ra: X, + Xg + X +2(Xy + Xy +xp):18—§

<:>5+2.6:18—§c>a:3.

Vay f(x)=3x’-17x*+33x—18.

2 TOAN HQC .
* Cugifre S 528 (6-2021)

Két lugn: a=3, b=-17, c=33, d =-18.
Thi du 5. Cho ham s¢ y=x*-3x+2 (C). Biét
dwong thang d:y=mx+n cat (C) tai ba diém
phan biét A B, C. Cac tiép tuyén tai ba diém
A, B, C ciia do thi (C) cat do thi (C) lan luot tai
cdc diem A, B', C’ (trong g khac A, B, C).
Chizng minh rang ba diém A', B', C' thang hang.
Loi gidi. Goi toa 40 A(a,a’—3a+2)e(C) va
tiép tuyén tai A cua (C) cét (C) tai diém thu hai
la A'(x’;y"). Theo dinh ly Viéte thi
at+a+x =0=x'=-2a= A'(-2a;,-8a’ +6a +2).
Do Aed = a®—3a+2=ma+n, nhan hai vé voi
—8 va bién ddi ta dugc:
-8a® +24a—16 =—-8ma —8n

<-8a’ +6a+2=(9+4m)(-2a)+18-8n

<y =(9+4m)x'+18-8n,
Suy ra A’ thuoc duong thing c6 phuong trinh
d:y=(9+4m)x+18-8n. Lam tuong ty ta
suy ra B, C'
d':y=(9+4m)x+18-8n. Do d6 ba diém

cling duoc thuoc
A, B, C' cung thudc duong thing cd phuong

trinh d’':y=(9+4m)x+18-8n, tirc ba diém nay

thang hang.
Thi du 6. Cho ham sé bdc ba
f (X) =ax® +bx? +cx+d c6 bang bién thién nhu
hinh vé

X —00 2 4 +00

f'(x) + 0 - 0 +

+00
f(x m
(x) P —, 7
—Qo0

Véi m,n la cac sé nguyén thugc khodng

(-10;10). C6 bao nhiéu cap (m;n) dé phiong
trinh f(|x+3)=5 cé ding bon nghiém phan
biét?

Loi gidgi. Bat t=x+3 phuong trinh da cho tr&
thanh f (|t|)=5, ct mdi x cho duy nhat mot gia



tri cua t va nguoc lai. Nén sé nghiém cua phuong
tinh  f(|x+3)=5 clng bing s6 nghiém cua
phuong trinh f(|t|)=5 hay ciing chinh 1a s&
nghiém cta phuong trinh f(|x|)=5. Do d6 yéu
cau bai toan tuong duong véi tim sé cap (m;n)
dé phuong trinh f(X)=5 c6 dung hai nghiém
duong phan biét (do y = f (|x|) Ia ham s chan).

Diém udn cua dd thi 1a trung diém caa hai diém

cyc tri va c6 hoanh d§ X, =—3—Z. Suy ra
—£:£=3:>—E=9.

3a 2 a
Xét f(x)=nea+bx’+cx+d-n=0. Tu

bang bién thién di cho ta nhan thiy phuong trinh
nay cé nghiém don x, va nghiémkép x, =x; =4.

Theo dinh ly Viéte thi: x, +X, +X; = —g

x=4
x=1
Lai do ham s6 f(x) ddng bién trén khoang
(-0;2) nén suyra f(0)<f(1)=n. Tir d6 dua
vio d6 thi ham s§ y=f(x) din dén: Phuong

S x+4+4=9ox =1. Vay f(x):nc{

trinh f(x)=5 c6 dung hai nghiém duong phan
biét ing vai hai treong hop sau:

THL: m=5>n=ne{-9;-8;...;4} c6 14 cap.
TH2: n=5<m=me{6;7;8,9} cb 4 cap.

Két lugn: C6 18 cap.

Thi du 7. Cho ham s6 y=ax® +bx* +cx+d ¢
do thi (C) dwong  thang
d:y=mx+n la tiép tuyén cua (C) tai x,=-1.
Tinh dién tich phan gach chéo trong hinh vé

nhw hinh ve,

2 11
o

Léi gigi. D6 thi (C) cét truc hoanh tai céc diém
c6 hoanh d6 l1a -2, 1, 2. Theo dinh ly Viéte suy ra:

b (-2)+1+2=1.
a
Xét phuong trinh tuong giao cua d6 thi (C) va
duong tiép tuyén d :
ax® +bx® +cx+d =mx+n
<ax’ +bx* +(c—m)x+d-n=0 (*).
Phuong trinh (*) ¢6 nghiém kép x=-1 va mot
nghiém don x=«. Ap dung dinh ly Viéte cho
phuong trinh nay ta duoc:

2.(—1)+a=—2=1:>a:3.

Xét biéu thie g(x)=(mx+n)—(ax +bx +cx+d),

Do g(x) la da thirc bac ba va c6 nghiém kép

X =X, =-1, X; =3 nén suy ra:
g(x):—a(x+1)2(x—3).

Mat khac g(1)=2—0=2, tir d6 tim duogc a:%'

Suy ra dién tich phan gach chéo:

3 3 2
S :.[g(x)dx :dex _16

° ° -4 3
Thi du 8 Cho ham s6 bdc ba
f(x)=ax +bx* +cx+d c¢6 do thi (C) va M la
mét diém bat ky thuge (C) sao cho tiép tuyén cua
(C) tai M cat (C) tai mgr diem ther hai N. Tiep
tuyen cua (C) tai N lai cat (C) tai diem thi hai P.
Goi S,, S, ldn luot 1a dién tich hinh phang giéi
han béi dwong thang MN va (C), dwong thang NP
va (C). Chiing minh rang S, =16S,.
Loi gigi. Khdng giam tong quat ta chi can xét
f(x)=ax+bx. Goi hoanh do
M, N, P lan lugt 12 X, X,, X,. Gia st MN ¢6
phuong trinh y=mx+n. Khi d6 phuong trinh

cac diém

f (x)=mx+n c6 nghiém x, (nghiém kép) va X,.
Theo dinh ly Viéte: 2x, +X, =0 < X, =-2X,.
Mat khac: f (x)—mx—n=a(x—x )" (x+2x)
=a(x—x) +3ax (x—x)".
f[f(x)—mx—n]dx

X

Dan dén tinh dugc: S, =
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_[a(3x)’

a(x,—x) _
4

—ax (3x ).
n ax, (3%,

+ax (%, x,)

Lap luan hoan toan twong ty ta ciing thu dugc

xz)szx

X3

j[a(x—xz)3+3axz(x—

X

X; =—2X, va S, =

_ a(x,—%,)"

+ax, (X, —X, )3

4
a(Ssz) —ax, (3%,)7.

Do x, =-2x, nénsuyra S, =16S, (dpcm).

Thi du 9. Tim tham sé m dé phuong trinh
‘x3—3x‘:m cd ba nghiém duong phdn biét
X, %5, X; thoa man x +X, + %, =2+43.

Loi gigi. Lap bang bién thién cua ham sb
y=[x*~3x trén (0;+).

X 0 1 \/§ +00

y O/ 2\ 0/+oo

Nhan thiy phuong trinh |X3—3X|=m cé ba

nghiém duong phan biét khi me(0;2) (*). Véi
me(0;2) thi ba nghiém 0<x <x, <3<x,.
Suy ra: X; la nghiém cita phuong trinh
x*—3x=m, con x,X, la nghiém cia phuong
trinh x* —3x=-m, hay —X,,— X, X, 1a ba nghié¢m

cia phuong trinh x® —3x—m=0. Theo dinh ly
Viéte va gia thiét co hé:

=X =X, +X% =0

TR :>x3:1+£.

X, + X+ X =2+3 2
Tir d6 tim dugc m=(x, )’ —3x —i 3\/_
man (*)).
Két lugn: m—l+i

478
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Thi du 10. Cho cac sé thuc duwong a, b, ¢ thoa
a<l

abc =1000 .
bc(l-a)+a(b+c)=110
Cheng minh rang ¢ €(10;100).
abc=1000
bc(1-a)+a(b+c)=110’
{ab+bc+ca:1110

man:

Loi gidgi. Tu { suy ra

. Do @ a,b,c la ba nghiém
abc=1000

cua phuong trinh x® —mx? +1110x —1000 =0 Véi
m=a+b+c>0. Phuong trinh dugc viét lai:
(x—1)(x—10)(x—100)=(m—-111)x* (*).

Do x=a la nghiém cua (*) va O<a<1 nén

(m-111)a’ =(a—1)(a—10)(a—100)<0=m-111<0.

(c-1)(c-10)(c—100)=(m-111)c* <0

(b—1)(b—10)(b—100)=(m-111)b* <0

=b,c e(0;1) U (10;100).

1000 1000
1

ac
Vay ce (10;100) (dpcm).

Dan dén: {

Néu ce(0;1)=b= >100 (VO ly).

BAI TAP CUNG CO

Cau 1. Tim tat ca cac gia tri cua tham s m dé d6
thi ham s6 y=x*—(m+1)x’—mx+2m cat
duong thang y=—x+1 tai 3 diém phan biét c6
hoanh d¢ lap thanh cap s cong.

Cau 2. Tim tat ca cac gia tri cua tham s6 m dé
phuong trinh x* —7x*+(M+6)x-m=0 cd ba
nghiém phan biét lap thanh mot cip sé nhan:

Céau 3. Cho f(x) 1a ham da thiic bac 3 c6 db thi
nhu hinh v&. Tiép tuyén cua do thi ham sb tai
diém M c6 hoanh d6 bang —2 cét do thi tai diém
thie hai N (L1) cat truc OX tai diém c6 hoanh d¢

bang 4. Biét dién tich phan gach chéo la %



1
Tinh tich phan | f (x)dx.
-1

Aky
x 2
= x
! ! N
2 ol 1 4 4

CAu 4. Tim tat ca cac gia tri thuc cua tham sb m
dé duong thang y=-mx cit do thi cuia ham sé
y=x>-3x*-m+2 tai ba diém phan biét
A,B,C saocho AB=BC.

Cau 5. Cho ham s y=ax® +bx* +cx+d (a=0)
¢6 d6 thi di qua cac diém

M (-12), N(L-2), P(0;-1). Cac dudng thing
MN, NP, PM lai cat d6 thi lan luot tai cac diém

A(X4:¥a)s B(%s:Ys)s C(%c:Ye ) (khdc M, N, P
). Biét X, +2X, +X. =-5. Tinh gia tri cua biéu
thac T=2a+b+c+d.

Cau 6. Cho ham sé y=x*—2020x (C), xét
diém A, c6 hoanh do x, =1 thuge dd thi (C).
Tiép tuyén cua (C) tai A cat (C) tai diém tha
hai 1a A, khac A c0 toa do (X,;Y,). Tiép tuyén
caa (C) tai A, cit (C) tai diém tha hai la A,
khac A, c6 toa do (X,;Y,). Ct tiép tuc nhu thé,
tiép tuyén cua (C) tai A, cat (C) tai diém thir
hai la A, khdc A, c6 toa do (X,;y,). Tim n
biét 2020%_ +y, +22% =0,

Cau 7. Cho hai sé thuc duong a, b va phuong

trinh x* - x*+ax—-b=0 cd ba nghiém. Chung
minh rang:

a)a+b§£. b)a—2b£l.
27 27
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