Bai tap on thi vao 16p 10 THPT GV: Pham Van Tuyén

VAN DUNG PINH LI VIETE VAO VIEC GIAI CAC DANG TOAN THUONG GAP
CO LIEN QUAN PEN PHUONG TRINH BAC HAI

I. KIEN THUC CAN NHO
Pinh li Viéte
C

Z ’ . - A ~ b
Néu phuong trinh ax? + bx+c¢ =0 (a #0) ¢6 hai nghiém x1, xo thi x; +x2 = ——, x1x9 = —.
a

Q

Ngudc lai, néu hai s6 u, v ¢6 tong u+v =S va tich uv =P ¢6 S? = 4P thi u va v 1a cac nghiém
ciia phuong trinh X2-SX +P =0.

Y nghia caa dinh li Viéte

+ Cho phép nham nghiém trong nhiing trudng hdp don gian.

+ Cho phép tinh gia tri ca biéu thiic dbi xing cia cdc nghiém va xét diu cta cac nghiém
khong can giai phuong trinh.

II. MOT SO DANG TOAN LIEN QUAN

Dang 1. Van dung dinh li Viéte vao mot sb bai toan tinh gia tri ciia biéu thic

Bai 1. Cho x1, x3 12 cac nghiém ctia phuong trinh x2 +2017x+1 =0 va x3, x4 12 cac nghiém cta
phuong trinh x2 +2018x+1 =0.

Tinh gia tri ctia biéu thic M = (x1 + x3) (x2 + x3) (x1 — x4) (X2 — x4).

Loi giai. Dé thay cac phuong trinh da cho ludn c¢6 hai nghiém, nén theo dinh 1i Viéte ta c6

x1+x9=-2017; x3+x4 =—-2018; x1x9 =x3x4 = 1.
Do vay

M= [xlxg +(x1 +x9)x3 + x%] . [xlxz —(x1+x9)x4 + xZ] = (1 —2017x3 +x§) . (1 +2017x4 +xi)
= (xg +2018x3+1— 4035x3) . (xi +2018x4+1 —x4) =(—4035x3)(—x4) = 4035x3x4 = 4035.

Nhén xét. Qua vi du viia néu trén, néu ta giai truc tiép hai phuong trinh bac hai da cho dé
tim nghiém x1, x9, x3, x4 sau d6 thay gia tri cic nghiém vita tim vao biéu thic M thi viéc tinh
gia tri M sé tré nén phtc tap. Néu khéo léo van dung dinh 1i Viete thi 16i giai bai toan trd nén
ngan gon, dé hiéu.

Bai 2. Gia st phuong trinh ax?+bx+c =0 (a #0) c6 hai nghiém x1, xo va théa man ax;+bxs+c =
0. Tinh gi4 tri cta biéu thiic M = a%c +ac? + b - 3abe.

(Dé thi TS vao l6p 10 THPT chuyén Nguyén Trai, Hdi Duong ndm hoc 2005 - 2006).

NN * 2 o ~ c
Loi giai. Tuax1+bxo+c=0=>x1+—x9+—=0 (*)
a a

Theo dinh 1i Viete ta c6: x1 +x9 = ——; x1x9 =
a

Qo

Tu (*) €6: x1 —x9(x1 +x2) +x1x2 =0 < x7 —x% =0=>x1 :xg. Do dé:
2 (b)® _ b
<9 +(_) _g.b.¢
a a a ; )
Dang 2. Van dung dinh li Viete vao bai toan tim tham so dé cac nghiém caa phuong
trinh da cho thoa man mét hé thuc
Bai 8. Tim m dé€ phudng trinh: (x?—1)(x +4)(x +6) = m c6 bon nghiém phan biét x1, xa, x3, x4
1 1 1 1 2
théa man —+ —+ —+ —=——.
X1 X9 X3 X4 5
Lgi giai. Phuong trinh da cho tuong duong véi

M=a3

=a? [xg—f-xg—(x§+x2)3+3(x§+x2)~x3] =a%.0=0.

(x+1)(x+4)(x—1)(x+6):m©(x2+5x+4)(x2+5x—6):m (1)
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25 5)2 s )
Détt:x2+5x+Z:(x+§) >0, khi d6 (1) co dang

(4t —9) (4t —49) = 16m < 16¢% - 232t +441 - 16m =0 (2)

Phuong trinh da cho c¢6 bon nghiém phan biét khi va chi khi phuong trinh (2) ¢6 hai nghiém
duong phéan biét ¢1, o khi va chi khi

A'=256m +6400 >0

29 441
S="">0 o -25<m<— 3)
£41-16m 16
P=—>0
16
Goi x1, x2 12 hai nghiém ctia phuong trinh: 4x + 20x +25 —4¢; =0 (4)
Goi x3, x4 12 hai nghiém cia phuong trinh: 4x2 + 20x + 25 — 4t =0 (5)
X1+X9=Xx3+x4= -5
) o . ) 25— 4t 25— 4ty
Ap dung dinh li Viete cho (4), (5) va (2) ta c6 { x1x2 = ; X3%4 =
L, 29 441-T6m
o 1+te= o tite = 16
Khi do
2 1 1 1 1 x1+x9 x3+x4 20 20
—=—t—+—+—= + =— -
5 x1 x9 x3 x4 X1X9 X3X4 25—-4t1 25-—4ty
50—4(t1+1t9) 10

625—100(¢1 +19)+ 161t | —24—-m

Tu do suy ra m =1 (thoéa man (3)).

Nhan xét. Véi dang toan nay ta thuong khong giai phuong trinh dé di tim nghiém ma bién
d6i biéu thitc da cho theo tong va tich cac nghiém, sau dé van dung dinh i Viete. Biéu thic
thuong bién doi trong dang toan nay la

2 2
(x1 —x2)" = (x1 +x2)" —4x1x2;

2 2 2
x] +x5 = (x1 +x2)" — 2x1x2;

xi’ +x§ =(x1 +x2)3 —3x1x9(x1 + x2);
4, 4 2 2 2.2,
x] +x5 = [(x1 +x2)” — 2x122] " —2x7x5; ...

Bai 4. Cho phuong trinh: 8x%2 - 8x+m2+1=0 (*)
Tim m dé phuong trinh (*) ¢6 hai nghiém x1, x2 théa méan x] - xj = 23 —«3.

Nhan xét. Ta thiy hé thiic dé bai dua ra c6 vé phiic tap va gay khé khin khi dua vé x; +x2 va
x1x9 nhung ta c6 thé bién ddi x1, x thong qua phuong trinh (¥) d€ st dung hé thic Viete.
Loi gidi. Ta c6 A’ =8—8m?2. Dé phuong trinh (*) ¢6 hai nghiém thi A’>0 < -1 <m < 1. Khi d6
theo hé thiic Viete ¢6: x1 +x2 = 1; x129 = (m% +1) : 8.

Sx% —8x1=- (m2 + 1)

D

Vi x1, x2 la hai nghiém cta phuong trinh (*) nén
8x§ —8x9=— (m

Ta co x‘l1 —x‘z1 = x? —xg o x% (Sx% —8x1) —x% (ng —8x3)=0 (1)
Thay (I) va (1) ta dudc: (x%—xg) (-m?2-1) =0 (x1—x2)(x1+x2)(-m?-1) =0 © 21 —x2 = 0 (Vi
x1+x9=1va —-mZ-1#0).
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m2+1

Do d6 x1 =x9 = % ma x1xg = , suy ra m = +1 (théa man bai toan).

Bai 5. Cho phuong trinh x2 - 2mx+m2-m+1=0 (1)
Tim m d€ phuong trinh c6 hai nghiém phéan biét x1, xo théa man x7 + 2maxs = 9.

Ldi giai. N >0 m—1>0< m>1 thi phuong trinh c6 hai nghiém phan biét x1, xo va theo hé

2 _m+1.

thic Viete co: x1 +x9 =2m; x1x0=m
Vi x; 1a nghiém ctia phuong trinh (1) nén: x% —2mx1+m?-m+1=0« x% =2mx;—-m%+m-—1.
Két hop véi de bai ta co:

2

x%+2mx2:9®2mx1—m +m—1+2mx2:9®2m(x1+x2)—m2+m—10:0

5 m = -2 (loai)
<o3m“+m-10=0<
m= 3 (théa man).

Bai 6. Cho phuong trinh: x2 - 2(m + 1)x + m2+4 =0 (m 1a tham s6). Tim m d€ phudng trinh cé
hai nghiém x1, xo théa méan x? +2(m + 1)xz < 3m? + 16.

N\, ® e 2 o 3 N N / . - A . /
Loi giai. N 20 m = 2 (*) thi phuong trinh c6 hai nghiém x1, x9 khi d6: x1 + x2 = 2(m + 1);

x1x9 =m2+4 va x% =2(m+1)x1 — m?2—4. Theo dé bai

X2 +2(m+1)x2 <3m?+16 & 2(m + 1) (x1 +x2) —4m? - 20 <0

o2m+1D)P-4m?-20<0o8m—-16<0om<2(do x1 +x9 =2(m +1)).

y . .3
Ket hop véi (*) ta co: B <m<2.
Bai 7. Cho phuong trinh: x> -2(m -1)x+2m -5=0 (1)
Tim m dé phuong trinh (1) c6 hai nghiém phan biét x;, xo théa man

(x% —2mx1 +2m —1) (xg —2mxg +2m—1) <0 (2)

Loi gidi. N' = (m—2)2+2 >0 luén dung véi moi m, vay phuong trinh (1) luén cé hai nghiém
phan biét x1, xg v6i moi m. Khi dé: x1 +x9 =2(m — 1); x1x9 = 2m —5.
Vi x1, x9 1a hai nghiém ctia phuong trinh (1) nén

{x§2(m1)x1+2m50 {x§2mx1+2m142x1
<>

x2—2(m—-1)xg+2m—-5=0 X2 —2maxg+2m—1=4-2x9

Tu (2) suy ra:

(4-2x1)(4—-2x9)< 0o 4x1x9—8(x1+x9)+16<0

3
@4(2m—5)—8-2(m—1)+16<0©m>5

Dang 3. Van dung dinh li Viéte vao bai toan chitng minh bat dang thitc, tim GTLN
va GTNN
Bai 8. Cho ba s6 thuc a, b, ¢ théa man diéu kién a >0, be = 3a2, a +b + ¢ = abe. Chiing minh

1+2V3

rang a = .
3

Loi giai. Ta c6 bc =3a2, b+c=abc-a=3a%-a.
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Theo dinh li Viéte dao thi b, ¢ 12 nghiém ctia phuong trinh: 22 — (3a® —a)x + 322 =0 (*)
1+2
Phuong trinh (*) ¢6 nghiém khi A = a2 (9a*-6a?-11) 20> a2 > +2\/_ két hop véi a > 0 dudc
1+2V3
a= 5

Bai 9. Cho a, b, ¢ 1a ba s6 thuc théa man a # 0 va 4a + 9b + 24¢ = 0. Tinh khoang cach (GTTD)

nho nhat cta hai nghiém ctia phuong trinh 2ax? + 3bx + 4¢ = 0.
4a +9b

24

4a +9b 2 4a?
Phuong trinh da cho ¢6 A’ = 9562 — 32ac = 9b> +32a( a24 ) = 9(b + 3a) + % >0 (do a #0) nén
phuong trinh da cho ludén cé6 hai nghiém phan biét x4, xs.
3b 2¢ 4a + 9b
Theo dinh li Viete, ta ¢6: x1 +x9=——; x1x0 = — =

Loi giai. Tu 4a+9b+24c=0=>c=—

Do d6 khoang cach gitta hai nghiém cta phlIOng trlnh da cho la:

3b\2  (4a+9b 3b+2a\% 1
ol = 2 _4xix9 = (—) 4( ): ( ) 3
lc1 — x| \/(x1 +x2)" —4x1x2 \/ %2 + 12a 2a * 3

3 - . A . . . V3L
Suy ra |x1 —xg| = % Vay khoang cach gitta hai nghiém ctia phuong trinh da cho la % khi va

. . a N ~ o 11 3+v15
chi khi 2a = —3b = —24¢. Khi d6 phuong trinh da cho tré thanh 6ax? - 6ax-a=0<x = (;/_

Bai 10. Cho phuong trinh ax? + bx+c¢ =0 (a #0) ¢6 hai nghiém m, n théa man 0sm <n <1.
5a% —6ab + b2

) 2a%—2ab+ac’
Loi giai. Tu giathiétOsms<sn<l=m?<mnvan’<sl=m+n?-2mn<mn+1=m+n)’<

3mn + 1. b
Theo dinh 1i Viete c6: m +n=——; mn= <. Do 6

Tim gi4 tri 16n nhat cta biéu thic P =

a a
5_%4_ 22
p___a \a _5+6(m+n)+(m+n)® _5+6(m+n)+3mn+1 _
h 2_%+£ T 242(m+n)+mn 2+2(m+n)+mn
a a
m=n=1 2c=-b=2a
Dang thitc xay rakhivachikhi | [,,=0 hay| [p=_qg
n=1 c=0
2c=-b=2a
Vay maxP =3 & b=—
c=0
Bai 11. Cho phuong trinh x>+ (m -1)x-6=0 (D)

Tim m d€ phuong trinh ¢6 hai nghiém phan biét x1, xo ma B = (x? - 9) (x? —4) dat GTLN.
Loi gidi. Ta thay (1) luén c6 hai nghiém phan biét x1, x2 v6i moi m vi ¢6 ac = —6 < 0. Theo hé

thiuc Viete: x1-x9=-6©x9=—vax;+x9=1-m.
X1

2

24
B=(x7-9)(x5-4) =« 23— (422 +9x3) + 36 = 36 — (4 2, 524
X1

)+36
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[, 324
B<36-2,/4x?- — +36=0.
X
1

2 .. 1 . 324
Pang thuc xay ra khi va chi khi 4x% =—© x‘{ =81 x; =43.
X
1

* Khi x1 =3 thi xg = -2 suy ra m =0.

* Khi x1 = -3 thi xg =2 suy ra m =2.

Vay minB =0 khi m =0 hoac m = 2.

Nhén xét. Véi dang toan nay ching ta két hop BDT c6 dién hay dung (BPT Cauchy, BDT
Bunhiacovski, BPT tam gidc, ...) hodc céc tinh chat ciia BDT cung véi viéc van dung dinh Ii
Viete nhuan nhuyén sé giip ta tim ra dudc 16i giai bai toan ngan gon, doc dao.

Dang 4. Van dung dinh li Viéte vao mét sb bai toan s6 hoc

Bai 12. Cho phuong trinh 2x2+mx+2n+8 =0 (x 1a 4n s6; m, n 14 cac s6 nguyén). Gia st phuong
trinh c6 cac nghiém déu 1a s6 nguyén. Ching minh réng m?2 +n2 1a hop sb.

(Dé thi TS vao l6p 10 THPT chuyén TP. H6 Chi Minh, ndm hoc 2010 - 2011).

Ldi giai. Goi x1, x9 € Z 1a hai nghiém cta phuong trinh.

Ap dung dinh 1i Viéte vao phuong trinh da cho, ta dude x1 +xz = —%; x1x9 =n+4. Khi d6

m? +n? = (2x1 +2x9)% + (x1209 — 4)% = 4] + 45 +x3x5 + 16 = (x] +4) (x5 +4),

12 hop s6 vi x?+4 vaxZ+41acéc s6 nguyén 16n hon 1.
Bai 13. Goi x1, x9 12 hai nghiém ctia phuong trinh x? - 2(m —1)x +2m — 6 = 0. Tim m nguyén
2
duong dé A = (ﬂ) + (ﬂ) c6 gia tri nguyén.
X9 X1
Loi gidi. Phuong trinh da choc6 A'=(m-1)2-2m-6)=(m—-2)2+3>0, Vm. Tacé

Catad [+ x2)? - 20022)° - 2(x120)?
(x1%2)? (x122)? .

Ap dung dinh 1i Viéte vao phuong trinh da cho, ta dudc: x1 +x9 = 2(m — 1); x1x9 = 2m — 6 *)
Thay (*) vao A, sau d6 khai trién va rat gon lai ta dugc

s (4m? - 12m + 16)° (2 16 )2 .
= —4Z = m — 4.
(2m —6)2 2m -6

meZzZ*

. 16: 2m -6 2m—6¢€{+1; +2; +4; +8; +16}
bé A nguyén va me Z* thi (2m = 6) o
meZ*

Suy ra me{1; 2; 4; 5; 7; 11}.

Dang 5. Van dung dinh li Viéte vao mot s6 bai toan lién quan ham sé y = ax? (a #0)
Bai 14. Cho parabol (P): y = x% va dudng thang (d): y = 2mx—m + 1(m # 0). Tim m sao cho
dudng théng (d) cit parabol (P) tai hai diém phén biét A, B ¢6 hoanh dd x1, x2 théa man
lx1 —x2| = 2.

Loi gidi. Phuong trinh hoanh d6 giao diém cua (P) va (d) la

2=2mx-m+1lox’—2mx+m—-1=0. (*)

1\? 3
CéA':(m—E) +Z>O,Vm.

Vay phuong trinh (*) luén c6 hai nghiém phan biét x1, x hay (d) ludén cit (P) tai hai diém
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phan biét A, B.

x1+x9=2m
Theo hé thitc Viete, ta cé{ L

x1x9=m—1.
Do d6 |x; —x2| =2 (x1 +x9)° —4x1x9=4 o 4m? —4(m-1)=4 o m =1 (do m #0).
Bai 15. Cho parabol (P): y = ax?(a > 0) va dudng thang (d):2x—y—a2=0.
a) Tim a dé duong thang (d) cat parabol (P) tai hai diém phan biét A, B.
b) Goi x4, x5 13 hoanh d6 ctia hai diém A, B. Tim gia tri nhé nhéat cta biéu thic
4 1
T= + .
XA +XB XA'XB

Loi gidi. a) Phuong trinh hoanh d6 giao diém cta (P) va (d) 1a
ax’?=2x-a? o ax’-2x+a?>=0 (1)

Piéu kién can va du dé (d) va (P) tai hai diém phan biét A, B 1a phuong trinh (1) ¢6 hai nghiém
phan biét x4, xp o A'=1-a2>00<a<1(doa>0).

2
< A T XTI . , ) XA+Xp=—
b) Ap dung hé thic Viete cho phuong trinh (1) ta co a
XA-XB=0a.
N 4 1 1
Thay vao T thu dugde T = + =2a+ —.
XA +XB XA'XB a
-z 2 2 . A N 1 7 1
Ap dung bat dang thic Cauchy cho hai s6 duong 2a va =, ta ¢6 T =21/2a-~ =2V2.
a a

2 C a1 1e 1 1
Pang thiuc xay ra khi va chi khi 2a = - < a=—.

a V2 )
Vay gia tri nhé nhat cia 7 bang 2v2 dat dudce khi a = E

Bai 16. Viét phuong trinh cac dudng thang di qua diém I(0; 1) va cit parabol (P): y = x2 tai
hai diém phan biét M, N sao cho d6 dai doan thang MN = 2/10.

Loi giai. Vi duong thang x = 0 di qua diém I(0; 1) tiép xtc véi parabol (P) tai diém I(0; 0) nén
phuong trinh cac dudng thing théa man dé baila (d):y =ax+1.

Phuong trinh hoanh d¢ giao diém cta (d) va (P) 1a

P=ax+lox?—-ax—1=0 *)

Puong thing (d) cat (P) tai hai diém phan biét khi va chi khi phuong trinh (*) ¢6 hai nghiém
phan biét x1, x2 © A =a?+4> 0 (luén dung).
Khi d6 toa do cac giao di€m 1a M (x1; x%), N (xg; x2). Ta c6

MN =210 & \/(xz—xl)2 + (x% —x%)2 =2V10
= [(xl +9€2)2 —4x1x2] [1+(x1 +x2)2] =40 (1)
X1+x9=a

Ap dung hé thic Viete cho phuong tinh (¥), ta dude
X1X92 = -1.

Thay vao (1) thu duge (a®+4) (1+a?) =40 © a*+5a%-36=0 o a = +2.
Vay phuong trinh c4c dudng thang can 1ap la y=2x+1va y=-2x+1.
e A v 2 N 1 - R N . 2
Bai 17. Trén mat phang toa do Oxy cho parabol (P):y = —éxz, diem I(0; —2) va diem M (m; 0)
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(v6i m 1a tham sb, m # 0). Viét phuong trinh duong thang (d) di qua hai diém M, I. Chiing
minh rang dudng thang (d) ludn cat parabol (P) tai hai diém phan biét (P) tai hai diém phéan
biét A, B v6i @6 dai doan thang AB 16n hon 4.

Ldi gidi. Phuong trinh duong thang (d) di qua hai diém I1(0; —2) va M (m; 0)1a y = %x -2.
Phuong trinh hoanh d6 giao diém cua (d) va (P) la

1 2
=" x-2omx’+4x—-4m =0 (*)
2 m
Cé A =4+4m? >0, Vm. Vay phuong trinh (*) luén c6 hai nghiém x;, x phan biét, chiing té (d)

luén cét (P) tai hai diém phéan biét A, B.

2 2
> X X
Khi d6, toa do cac giao diém A, B 1a A [xq; _El); B (xz; —52 .Tu dé
9 o (x1—2x9)%(x1 +x9)? 9 (x1 + x2)?
AB” =(xg —x1)" + 1 = [(xx1 +x2)” — dac1x2] 1+ —— (1)
4
< A 1 YT N L x1txe=——
Ap dung hé thic Viete cho phuong trinh (*), ta c6 m
X1°X2 = —4,
Thay vao (1) thu dudc
42 16 16 4
AB?= [(——) —4-(-4) (1+—) == +16]||1+ —) > 16, Vm.
m m?2 m?2 m?2

Suy ra AB > 4 (dpcm).

Bai 18. Trong mit phang toa do Oxy cho parabol (P): y = —%xz. Goi (d) 1a duong thang di qua
diém I(0; —2) va c6 hé sb goc k.

a) Viét phuong trinh dudng théng (d). Ching minh dudng thing (d) ludn cit parabol (P) tai
hai diém phan biét A, B khi % thay d6i.

b) Goi H, K theo thi tu 14 hinh chiéu vudng géc cia A va B 1én truc hoanh. Chiing minh riang
tam giac IHK vuong goc tai 1.

Loi gidi. a) Phuong trinh dudng thang (d) c¢6 hé sb géc k va di qua diém I(0; —2) va y = kx —2.
Phuong trinh hoanh d6 giao diém cua (d) va (P) la

1
—§x2:kx—2©x2+2kx—4:0 (*)

Cé A'=k?+4 >0, Vk. Vay phuong trinh (*) luén cé hai nghiém phan biét x;, xo. Ching té (d)
ludn cét (P) tai hai di phéan biét A, B.

b) Theo hé thiic Viete, ta c6 x1xo = —4. Gia st toa do cac diém A, B 1a A(x1; y1), B(x9; ¥2).

Vi H, K theo thi tu 12 hinh chiéu vuéng géc ctia A, B 1én truc hoanh nén toa d6 cac diém H, K
la H(x1; 0), K (x2; 0).

Do d6 IH? = x% +4; IK? =x2+4; HK? = (x1 —x2)?. Suy ra

IH? + IK? :x%+x§+8:x%+x%—2x1x2 :(xl—xg)z = HK?.

Ching t6 tam giac HIK vuong tai I (theo dinh 1i Pythagore dao).
Bai 19. Trong mit phang toa d6 Oxy, cho parabol (P) : y = —x2 va duong thang (d) : y = mx—m—2

Trang 7



GV: Pham Van Tuyén Bai tap on thi vao 16p 10 THPT

(m 1a tham sd).

a) Chiing minh rang khi m thay d6i (d) luén cat (P) tai hai diém phan biét c6 hoanh do x1, xs.
b) Tim m d€ |x; — x9| = V/20.

Loi giai. a) Xét phuong trinh

—=mx-m-2ox2+mx-m-2=0 (D

A=m?+4m+8=(m+2)?>+4>0 véi moi m

Vay phuong trinh (1) luén c6 hai nghiém phan biét. Vi vay, khi m thay ddi, (d) luén cat (P) tai
hai diém phan biét c6 hoanh d6 x1, xo 14 nghiém ctia phuong trinh (1).
X1+x9=—m

X1xX9 = —m — 2.

b) Theo hé thuc Viete, ta co {

Do d6 |x1 —x2| = V20 © (x1 +x2)? —4x122 =20 > m2 +4m - 12=0 = " (tm).
mog = 2
Bai 20. Trong mét phang toa do6 Oxy, cho duong thang (d): y = mx + 1 va parabol (P): y = x2.
a) Vé parabol (P) va duong thang (d) khi m = 1.
b) Chitng minh rang véi moi gia tri cia tham sb m, duong thang (d) luén di qua mét diém cb
dinh va ludn cat parabol (P) tai hai diém phan biét A va B.
¢) Tim gia tri cia tham sé m d€ dién tich tam gidc OAB bang 2 (don vi dién tich).
Loi giai. a) Tu lam.
b) Puong thang y = mx + 1 cat truc tung tai diém cé tung d6 bang 1 nén luén di qua diém cb
dinh C(0; 1) v6i moi m.
Hoanh d6 giao diém ctia dudng thang y = mx+ 1 va parabol y = x2 14 nghiém ctia phuong trinh

=mx+lox’-mx—1=0 (D

Ta c¢6 A = m?+4 >0 nén phuong trinh (1) luén c¢6 hai nghiém phan biét, tic 1a duong thang
luén cat parabol tai hai diém phan biét A va B.

A Y

K¢l B

I

|

|

|

|

I

|

1 I

C 1

I

|

-- 14 !

| |

/ 1 O X2 >:L'

¢) Goi hoanh d6 cia A va B theo thi tu la x; va xo, gia st x1 <xg thi x; <0< xg (Vi x1-x9 =—1).

m—-vm2+4 m+vm2+4

Do x; va x3 1a cac nghiém caa phuodng trinh (1) nén x; = ; X9 2
Ké AH va BK vudng goc v6i Oy, ta c6 AH = |x1| = —x1, BK = xs.

1
SAOB:SBOC+SAOC:E(OC'BK"‘OC‘AH)
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Bai tap on thi vao 16p 10 THPT GV: Pham Van Tuyén

1 1
= 5Oc-(BK+AH): 5-1-(x2—x1)

1 m+vm2+4-m+vm2+4
) 2
1
==-vVm2+4.
2
. m2+4 9
TacoSAoB:2<»T:2¢>\/m2+4:4©m +4=16om=+2V3.

Cach khac
¢) Do ac < 0 nén phudng trinh (1) luén c6 hai nghiém trai dau x; <0 < xs.
Gia st A(xy1; y1), B(xg; y2). Do A, B thudc (P) nén y; = x%; Yo = x%
Ta c6 OA = x%—f-y% = \/x%(1+x%) OB = \/x§+y§ = \/xg 1+x§).
Y2

Cac duong thang OA, OB lan luct c6 hé s6 géc 1a: by === =x1, ko = = X9.
X1 2

Do k1-ko =x1-x2 = -1 nén OA vudng goéc véi OB. Suy ra

SOAB—% OA-OB== \/x1x2 14—351)(1+ac2 \/2+x1+x2 ;\/m2+4.

Do d6 Spap=2©m= +2v/3.

Bai 21. Cho parabol (P): y = 2x% va dudng thang (d): y =2ax+1 (e #0). Tim @ € N dé (d) cat (P)
tai hai diém phan biét M, N va d6 dai doan thing MN = v/15.

Loi gidi. Phuong trinh hoanh d6 giao diém cta (P) va (d) la:

2x2=2ax+1o2x2—2ax—-1=0 (*)

Ta thay A’ =a2+2> 0, Va nén phudng trinh (¥) c¢6 hai nghiém phéan biét x1, x5 hay (d) ludn cat
(P) tai hai diém phan biét M, N.
Goi M (x1; 222), N (xg; 223), ta c6

MN =V15 & MN? =15 & (xg —x1)® +4 (x5 — %) = 15 & (xg —x1)? [1 +4(xg +x1)?] = 15

< [(xg +x1)° —4x1x9] [1+4(xg +x1) ]=15 (%)
. v ress s . ) 1

Ap dung dinh li Viete vao phuong trinh (*) ta c6: x1 +x2 = a; x1x9 = —=
Thay vao (**), sau khi khai trién va rut gon lai ta thu dudc 4a*+9a%>-13=0 < a? =1 hoic

13 .
a’= s <0 (loai) © a =+1.

ViaeNnén a=11a gia tri can tim.
Bai 22. Cho parabol (P): y = 2ax2 (a # 0) va duong thang (d) 4x—-y—-2a2=0. Tim a dé (d) cat
1

(P) tai hai diém phan biét M, N c6 hoanh d6 xj, xy va + c6 gia tri nhé nhat.
XM +AN  2xpmxN

Loi gidi. Phuong trinh hoanh d6 giao diém cta (P) va (d) la:

2ax° = 4x—2a% o ax?-2x+a’=0 (*)

(d) cat (P) tai hai diém phan biét M, N  phudng trinh (¥) ¢6 hai nghiém phan biét xy, xny <

A=1-a3>0o0<a<1(doa>1). 0

Ap dung dinh 1i Viéte cho phuong trinh (¥) ta ¢6: xy +x§ = —; xp -2y =@ (**)
a
8 1 1
Thay (**) vao T = + thu duge T'=4a + —.
XM +XN  2xyxN 2a
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GV: Pham Van Tuyén Bai tap on thi vao 16p 10 THPT

< .z 1 . / 1
Ap dung BDT Cauchy cho hai so 4a va o taco T=2 4a-2— =2V/2.
a a
< 1 1
Ta thiy minT =2v2 o 4a=—val<a<loea=—.
d 2a 2v2

o x 1
Vay gia tri can tim a = ——.

2v2
Bai 23. Cho parabol (P):y = %x2 va dudng thing (d):y=2x-m+1. Tim m d& (d) cat (P) tai
hai diém phan biét c6 toa do (x1; y1) va (x2; y2) sao cho x1-x2(y1 + y2) = —48.
Loi gidi. Phuong trinh hoanh d6 giao diém cua (d) va (P) la: %x2 —2x+m-1=0 (1)
Pé (d) cat (P) tai hai diém phan biét thi phuong trinh (1) ¢6 hai nghiém phan biét © A’>0 &
m < 3. Khi do6 x1, x2 la hai nghiém cta phuong trinh (1), ta coé:

{x1+xz—4 . {y1—2x1m+1
va

x1-x20=2(m—-1) yo=2x9-m+1

Ta co

x1%9(y1+y2)=—-48 o x1x2(2x1—m+1+2x9—m+1)=—48
ox1x9[2(x1+x9)—-2m+2]=-482(m—-1)[8 —2m + 2] = —48
m = -1 (théa man)

om?-6m-7=0<
m =7 (loai)

Bai 24. Cho parabol (P): y = —x2 va dudng thang (d): y =(3—m)x+2-2m. Tim m dé (d) cat (P)
tai hai diém phan biét A (x4; ya) va B(xp; yg) sao cho |ys —yg|=2.

Loi gidi. Phuong trinh hoanh d6 giao diém cua (d) va (P) la: 2+ (3-m)x+2-2m =0 (1)
Phuong trinh (1) ¢c6 A’ >0 < m # —1. Ta thay x4, x 12 hai nghiém ctia phudng trinh (1), lai c6

{xA+xB:m—3 . {yA:(3—m)xA+2—2m
va

XA-Xp=2-2m ys=EB-m)xp+2-2m

Do d6

lya =yl =2 & (83— m)(xa —xB) =2 & (3—m)? [(xa +xB)* —4xa -x8] =4

o m-32m+1)7>=4.

Tim dudc m=1+v6; m=1+V2.

Bai 25. Cho parabol (P): y = 22 va dudng thang (d): y = (k- 1)x+4. Tim £ dé (d) cat (P) tai hai

diém phan biét. Goi toa d6 giao diém 14 (x1; y1) va (x2; yo). Tim & d€ y1 + yo = y1 - yo.

Loi gidi. Phuong trinh hoanh dé giao diém cta (d) va (P) 1a: x2—(k —1)x—4 = 0 (k 1a hang sb).

Phuong trinh nay c6 a-c = —4 <0 nén ludn c6 hai nghiém phan biét x1, xo.

Khids{ 2=k vé{ Y=
x1-%x9=—-4 ygzxg

Do do

2,.2_.2 2 2 2, .2
Y1ty2=y1-Y2 © X7 +x5 =x7 x5 © (X1 +x2)° —2x1%2 = X7 X5
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Bai tap on thi vao 16p 10 THPT GV: Pham Van Tuyén

ok-12+8=160k=1+2V2

Dang 6. Van dung dinh li Viéte vao bai toan giai hé phuong trinh hai an

54x% —78xy +24y%> =0
Bai 26. Giai hé phuong trinh

3x+y+ =3
xX—y
Loi giai. DK: 3x —y # 0, hé phuong trinh da cho tuong duong véi
3x+y\2 (3x+
(3x+5)2—9(3x + ) (B3x—y)+ 143z — )2 = 0 xty —9( a y)+14:o
o 3x—y 3x—y
3x+y+ =3 _
x—y 3x+y+3x_y—0
3x+
3x y:7 Bx+y) 3—:
Ty 4 Y (1)
3x+y+ =3 3x+y+3 =3
x=y x—y
< 3x+y < 1
3 =2 (3x+y)~3—:2
QY 4 Y (2)
3x+y+ =3 3x+y+ =3
3x—y | 3x—y

1 )2 1
—-43x+y)- —=9-28<0.
y 3x—y

Hé phuong trinh (1) v6 nghiém vi (3x +y+ 3
X —

Tu hé phuong trinh (2) va theo dinh li Viete dao suy ra 3x+y va

la cac nghiém cua

xX—=Yy
phuong trinh
X2-3X+2=0oX=1hoacX =2 Tudé
[ 1
3x+y=1 X = %
4 4
1 =2 i
Qe | 3%V = 4 (thoa man PK).
3x+y=2 x=—
{1 3
=1 _ 1L
[ U 3x—y y=3
A 1A < ~ L1 s A (1 1) (1 1
Vay hé phuong trinh da cho c¢6 hai nghiém (x; y) la (Z’ Z)’ (5, 5)
III. BAI TAP TU LUYEN
Bai 1. Khong giai phuong trinh, goi x1, x2 (x1 > x2) 12 cdc nghiém ctia phuong trinh x% - @aﬁ

19

— =0. Tinh x? —xg.
16

Bai 2. Goi x1, x2, x3, x4 12 bon nghiém ctia phuong trinh (x +2)(x +4)(x + 6)(x + 8) = 1. Tinh gia
tri ctia biéu thic xqx9x3%x4.

Bai 3. Cho phuong trinh (x—1)(x—2)(x—4)(x—8) = mx?, giad st m nhan céc gia tri sao cho
P N N 1 1 1 1
phuong trinh c6 bon nghiém xi, xe, x3, x4 déu khac 0. Chiing minh rang 7'= — + — + — + —
X1 X9 X3 X4

khong phu thuoc m.

Bai 4. Cho phuong trinh x? - 2(m — 1)x+2m +1=0. Tim m dé phuong trinh c6 hai nghiém x;,
X9 théa man 2x9 —x1 =8.

Bai 5. Cho phuong trinh 2x? — (3m —2)x —2 = 0. Tim m dé phuong trinh cé hai nghiém phan
X1 —X2 1 2

+———] co gia tri nho nhat.
X1 X2

A . 3
blet X1, X9 va 5(.961 —x2)2 +2
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GV: Pham Van Tuyén Bai tap on thi vao 16p 10 THPT

Bai 6. Cho hai phuong trinh x? + 2ax + 1 = 0 va x2 + 2bx + 31 = 0 ¢6 nghiém chung |a| + |b| nhd
nhat. Tim a va b.
Bai 7. Cho phuong trinh x% —4mx —2m =0 (m 1a tham s6) c6 hai nghiém x;, xo. Tim GTNN
m?2 x% +4mxgo +6m

+

cta biéu thic P = 5

x% +4mx1+6m m
Bai 8. Gia sl @, b, c 1a cac so6 thue théa méan |a(b -c)| > |b% - ac| +|c2 —ab| va phudng trinh
ax®+bx+c =0 c6 nghiém thuc. Ching minh rang phudng trinh trén c6 nghiém thuc nhé hon
V3-1.

Bai 9. Gia st x1, x2 14 cdc nghiém ctia phuong trinh x2 + 2kx + 6 = 0. Tim tat ca cac gia tri cia

.1 A 2 . [ X1 2 X2 2
k sao cho c6 bat dang thic (—) + (—) =>5.
X9 X1

Bai 10. Cho cac sb thuc x, v, z théa man diéu kién x+y+2z =5 va xy + yz + zx = 8. Chitng minh
rénglsxsg, lsys<g, l<z<z.

Bai 11. Tim tat ca a € N dé phuong trinh x% —a%x +a + 1 =0 ¢6 nghiém nguyén.

Bai 12. Tim tat ca cac gia tri thuc cta a dé phuong trinh 2x2— (4a + %) x+4a®+7=0 c6 nghiém
nguyen.

Bai 13. Tim s6 nguyén 16n nhéat khéng vugt qua (4 + v17)
Bai 14. Cho parabol (P): y = 3x2 va duong thang (d): y = 2x —m + 1(m # 0). Tim céc gia tri cia
m sao cho dudng thang (d) cat parabol (P) tai hai diém phéan biét A, B ¢6 hoanh d6 x1, xo thoa

7

man |x1 —x2| =5.

Bai 15. Cho parabol (P): y = 22 va dudng thing (d): y = mx +4 (m la tham sb).

a) Ching minh réng dudng thang (d) luén cit (P) tai hai diém phéan biét A, B v6i moi gia tri
cua m.

b) Tim céc gia tri ca m dé doan thang AB c6 do dai ngan nhét.

Bai 16. Viét phuong trinh cic dudng thang di qua diém I(0; —4) va cat parabol (P):y = ix2
tai hai diém phan biét M, N sao cho d6 dai doan thang MN = 3v/5.

Bai 17. Cho parabol (P): y = 22 va dudng thang (d): y = 2x+m (m la tham sb).

a) Tim céc gia tri cia m dé dudng thing (d) cat parabol (P) tai hai diém phan biét A, B.

b) Tim toa d6 trung diém I ctia doan thang AB theo tham s6 m.

Bai 18. Trong mit phang toa d6 Oxy cho parabol (P): y = x% va dudng thang (d):y = bx+b +2.
a) Tim b dé duong thang (d) di qua diém B(3; 0).

b) Tim b d€ dudng thang cat parabol (P) tai hai diém phan biét E (x1; y1), F (x2; y2) théa mén
hé thuec: X1y2 +x2y1 + 15=0.

Bai 19. Cho parabol (P):y= ixz va duong thang (d): y =mx + 1.

a) Ching minh rang véi moi gia tri ca m thi (d) cit (P) tai hai diém phan biét.

b) Goi A, B la giao diém cua (d) va (P). Tinh dién tich ctia tam gidc OAB theo m (O la gbc toa
do).

Bai 20. Cho parabol (P): y = x% va duong thang (d): y = —mx+m +2 (m #0). Tim m sao cho (d)
cat (P) tai hai diém phan biét A, B ¢6 hoanh d6 x4, xp théa man |xs —xg| = v29.

Bai 21. Cho parabol (P):y= %xQ va duong thang (d): y = —%x+3 (m # 0). Ching minh ring
(d) cat (P) tai hai diém phan biét A, B ¢6 d6 dai doan thing AB 16n hon 2v/6.
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(x2—2x)(3x+4y)=6
x2+x+4y=5

x—4y—-4=0
x2+y2-3x-3y-22+m=0

Bai 22. Giai hé phuong trinh {

Bai 23. Giai hé phuong trinh {

Trong trudng hop hé c6 nghiém (x1; y1) va (xg; y2) hay tim m dé /(x1 —x2)2 + (y1 — y2)> = 17.
Bai 24. Cho phuong trinh 2x% +(m —1)x—m —1=0 (m la tham s6). Tim m dé phuong trinh cé
hai nghiém 14 s6 do cia mot tam gidc vuong c6 do dai duong cao ké tir dinh géc vudng la =
(don vi do dai).
Huwéng dan. Ban chit ctia bai toan gom 2 budc:

A=0
Buéc 1. Phudng trinh c6 hai nghiém x1, xo duong << x; +x9>0

x1-%9>0
Buéc 2. Hai nghiém x1, x9 12 s6 do 2 canh ctia mét tam gidc vuéng c6 d6 dai duong cao ké tir

4 CAA TN PSR 1 1
dinh goc vuong la = (don vi d6 dai) thi théoa man: < + <= = —.
5 x% x% h2
Bai 25. Cho phuong trinh x% —3mx—m =0 (m 1a tham sb khéc 0) ¢6 hai nghiém phan biét
m2 x% +3mxg +3m
+

x1, x9. Tim gia tri nhé nhat ctia biéu thi A = 5

x% +3mx1+3m m
, % N L1 . . N . . . 4
Huwéng dan. Phuong trinh c6 hai nghiém phan biét khi 9m2+4m >0 m >0 hodc m < -3 (*)

Theo dinh li Viete, ta ¢6 x1 + xo = 3m va x1x9 = —m, khi dé

m? m? m? m?
2 -2 2. .2 = 5 > 0.
x5 +3mx1+3m x5+ (x1+x2)x1 —3x1x02 X7 +x5—2x1%2 (X1 —X2)
. £e 4t ) 4 m? (x1 — x2)? ,
Ap dung bat dang thitc Cauchy cho hai so duong: A = 5 5 — =2,dodo
(x1—2x2) m
2 2
m X1—X
minA =2 & 2:( ! 22) ©m4:(x1—x2)4©m2:(xl—x2)2©x%x§:(x1—x2)2
(x1—x2) m

S x%x% =(x1+ xg)2 —4x1x9 © x1%9(x1x9+4) = Im? o -m(-m+4)= 9m?

5 m =0 (loai)
o8m+4dm =0 1
m:—§.

Vay v6i m = —% thi A =2.

Bai 26. Cho phuong trinh x% — 6x—m =0 (véi m 1a tham s6). Tim m d€ phuong trinh da cho c6
hai nghiém x1, xo théa man: x2 —x2 = 12.

Huéng dan. A=36+4m >0 m > -9.

* Ap dung dinh li Vite, ta ¢6 x1 +xg = 6; x1x9 = —m.

*Ta c6 2% — x5 = (x1 +x2)(x1 —x2) = 12> x1 —x9 = 2. Suy ra x1 =4, xg = 2.

Tt d6 suy ra m = —4-2 = -8 (théa méan diéu kién).

Vay v6i m = -8 thi phuong trinh c¢6 hai nghiém x; va x5 théa mén x? - x2 = 12.

Bai 27. Tim tat ca céc gia tri ciia m sao cho phuong trinh x*—4x% +8x+m = 0 ¢6 ding 4 nghiém
phan biét.
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GV: Pham Van Tuyén Bai tap on thi vao 16p 10 THPT

Huwéng din. Cdch 1. Ta c6 x*—4x3 +8x+m =0 (D)
s@@-1D*-6x-1)2+m+5=0.
Dat y = (x—1)2, y = 0 phuong trinh c¢6 dang: y>-6y+m+5=0 (2)

Phuong trinh (1) ¢6 4 nghiém phan biét khi va chi khi phuong trinh (2) ¢6 2 nghiém duong
phan biét

A'>0 9-(m+5)>0
4-m>0
<S>0 ©<{6>0 = < -5<m<4.
m>-5
P>0 m+5>0
Cdach 2. Tacox*—4x3+8x+m=0 (D
@(xz—Zx)2—4(x2—2x)+m:O.
DPat y = x2 — 2x phuong trinh ¢6 dang: y>-4y+m =0 (3)

Phuong trinh (1) ¢6 4 nghiém phan biét khi va chi khi phuong trinh (3) c6 hai nghiém phan
biét 16n hon -1.
A'>0 4-m>0 m<4
(x1+Dx2+1)>0 o< x1x9+x1+29+1>0 ©{4+m+1>0 <©-5<m<A4.
X1 +x9
2 N
Bai 28. Chiing minh riang a va b 14 hai nghiém ctia phuong trinh x? + px+1=0 (1) con c va d

12 hai nghiém ctia phuong trinh x2 + gx +1 =0 (2) thi ta c6 hé thic: (@ —c¢)(b—c)(a+d)(b+d) =

q% - p>.

Huwéng dgn. Theo hé thic Viete, ta cé6:a+b=—-p;c+d=—q vaab=cd = 1. Xét

-1 x1+x9>-2 4> -2

(a@a=c)b-c)a+d)(b+d)= (ab —ac—-bc+ 02) (ab +ad +bd +d2)
= (1+pc+02) (1—pd+d2)
= 1—p0l+al2+pc—pzcal+pcd2+cz—pc2d+020l2
=1-pd+d*+pc—-p%+pd+c®—pc+1
=c2+2+d?-p?=(c+d)?-p?=q¢%-p2.
Suy ra (@ —c)(b—c)a+d)(b+d)=q%-p? (dpcm).
Nhaén xét. Néu chon p va ¢ 1a hai sé nguyén sao cho ¢ — p? 1a s6 chinh phuong thi ta c6 két
qua: (@ —c)(b—c)(a+d)(b+d) la sb chinh phuong.
Chang han, cho s6 nguyén m, chiing minh rang néu a va b 1a hai nghiém cia phuong trinh
x2+15mx+1=0 (1) con ¢ va d 1a hai nghiém ctia phuong trinh x2 +17mx+1 =0 (2) thi ta c6
(@a—c)(b—-c)(a+d)(b+d)1a sé chinh phuong.
Bai 29. Cho phuong trinh x2 + px+¢ = 0 (1). Hay tim céc gia tri nguyén ctia p va g sao cho
phuong trinh (1) c6 hai nghiém nguyén phan biét va nghiém nay gap déi nghiém kia.
Huwéng dan. Gia st phuong trinh c¢6 hai nghiém nguyén phan biét va xy = 4x1, ta c6

2
p°—49>0
__P
x1+x9=5x1=-p 1=
= 2
— 42 4p
x1x2 =4x5=q r _
2 25 q
p; g€’
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Bai tap on thi vao 16p 10 THPT GV: Pham Van Tuyén

Suy ra p?:25= p2=25k2 (k€ Z) & p = £5k.
. 4-25k2
Do d6 ¢q = = 4k2.

Vay (p; q) € {(5k; 4k?); (—5k; 4k?)} v6i k € Z thi phudng trinh (1) ¢6 hai nghiém nguyén phan
biét va mét nghiém gip 4 lan nghiém kia.

Bai 30. Goi x1, x2 12 hai nghiém ctia phuong trinh bac hai ax? +bx+c=0. Dat S, = xf +x3 vOi
n nguyén dudng.

a) Ching minh r?émg: aS,i9+bS,1+¢S,=0;

b) Khong khai trién, khong dung may tinh, hay tinh gia tri cia biéu thiic

1 N 1
(1+v3)° (1-v3)"

Huéng dan. a) x1 12 nghiém ctia phuong trinh nén ax% +bx1+c=0; xo la nghiém cta phuong
trinh nén ax% +bxg+c=0.

Suy ra: ax}*2 +ba?t 4 ea” =0 (1); axd 2+ ba + cxl =0 (2)

T (1), (2) cdng vé v6i vé, ta duge: a (x72 +x22) + b (1 + a2+ 1) + ¢ (x +x2) = 0.

T do suy ra: aS,+2+b6S,41+¢S, =0.

b) Pat: x1=1+v3;x2=1-V3; S, = x] +x3.

x1+x9=2
Suy ra
X1X9 = -2.

A=

VAy x1, x2 12 nghiém ctia phuong trinh x2 — 2x —2=0. Ap dung cau a), ta c6:
Sn+2_zsn+1_zsn:OQSn+2ZZSn+1+2Sn (*)

Ta c6: S1=2, Sg = a2 +x2 = (x1 +x2)> —2x100 =4 +4 =8,
Ap dung cong thiec (¥), ta c6

S3=259+25:=2-8+2-2=20; S4 =2S3+2S9=2-20+2-8 =56;
S5=2S,+283=2-56+2-20=152.

U (1+v3)°+(1-v3)’ 152 -19
(1+v3)° (1-v3) (1+v3)]-(1-v3) 32 4
Bai 31. Cho phuong trinh (m? +2m +2)x2? — (m? - 2m + 2)x — 1 = 0. Goi x1, x2 14 hai nghiém cta
phuong trinh da cho.
a) Tim cac gia tri caa m dé x% +x§ =2x1x9(2x1x2 — 1);
b) Tim gia 16n nhat, gia tri nhé nhat ca biéu thic S = x1 + xo.
Huéng dén. a) Via = m2+2m+2 = (m + 1)2+1 > 0 v6i moi m nén phudng trinh da cho 1a phuong
trinh bac hai vé6i moi m.

Taco A=

Mit khéc, vi ¢ = -1 < 0 nén phuong trinh da cho c¢6 hai nghiém trai dau x1, xo véi moi m.

m2—2m+2

) s L xitxe=—5——0
Theo dinh 1i Viete, ta c6 m t%m+2
2 om+2

. 9. 9 9 9 x1+x9=2x1%2 (1)
Ta c6 x{ + x5 = 2x1%2 (2x102 — 1) & (%1 +x2)° = (x1x2)° ©

x1+x9 =—2x1x2 (2)
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GV: Pham Van Tuyén Bai tap on thi vao 16p 10 THPT

Ta co:

2— o —
(1) o MET2mA2 2D

m2+2m+2 m2+2m+2

m?-2m+2  (-2)-(-1) m=0

& m?-2m+4=0 (vo nghiém).

2 = oem?2-2m=0o
m2+2m+2 m2+2m+2 m=9
2_9m+2
b)S=x;+x= 2 T2 (S—D)m2+2(S+1)m+2(S—-1)=0 (*)
m2+2m+2

+NéuS=1thim=1.
+ Néu S #1 (véi m #0) thi phuong trinh (¥) 14 phuong trinh bac hai luén cé nghiém nén

Nz20(S+12-2(S-12>2082-65+1=0<(S-3)°<8
©3-2V2<S<3+2V2.

So sanh v61i S =1, ta ¢6

— 1
maxS:3+2\/§khim:—b—S;:—\/§vé

2¢ 1-S

- 1
minS:3—2\/§khim:—b:SL:\/§

2¢ 1-S

Bai 32. Cho phuong trinh x2 - mx—4=0.
a) Ching minh réng phuong trinh luén c¢é hai nghiém phan biét xq, x2 v6i moi gia tri caa m.
2(x1+x9)+ 7

2 2
x1+x2

b) Tim céc gia tri cia m sao cho hai nghiém cta phuong trinh déu la cac s6 nguyén.

Tim gia tri 16n nhat cta biéu thic A =

Huwéng dan. Ta c6 A = m?+16 > 0 v6i moi m nén phuong trinh da cho luén c6 hai nghiém phan
biét x1, xo.

a) Theo dinh 1i Viete, ta co6: x1 +x2 =m; x1x0 = —4.
, 2(x1+x9)+ 7 2m + 7
Do do A = =

(x1 + xz)z —2x1%9 m2+8°

_ 12
Xét hibw: 1-4 =127 _(m—-1

' m2+8 m?+8

Suy ra GTLN caa A bang 1 khi m =1.

b) Vi x1, x9 nguyén va x1xe = —-4=(—4)-1=(-2)-2=(-1)-4 nén m = x1 +x2 € {-3; 0; 3}.
Th lai thay théa man.

Vay phuong trinh da cho ¢ cac nghiém déu la s6 nguyén khi m € {-3; 0; 3}.

Nhan xét.

- Ta c6 thé st dung bat déng thitc Cauchy dé tim GTLN cta A nhu sau:

(m2+1)+7 _2m+7
R m2+8  m2+8
Dau dang thic xay ra khi m = 1.

- Ta ciing c¢6 thé tim dong thoi tim cd GTLN va GTNN cta A bing phuong phap mién gia tri

2m + 7
M o AmZ2—2m+8A—-T=0.
m2+8

*NéuA:Othim:%.
* Néu A # 0 thi phuong trinh bac hai 4n m luén ¢6 nghiém, do dé:

=0 v6i moi m.

=>1=A.

Taco: m2+1=2\m|=>2m >

nhu sau: A =

1
A’;O@—8A2+7A+1>0©(A—1)(1—8A)>0—g<A<1.
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Bai tap on thi vao 16p 10 THPT GV: Pham Van Tuyén

KhiAzlthimzlvékhiA:—% thi m = -8.

- Do @6, tuy thudc vao biéu thitc ciia nghiém ma ta van dung linh hoat cac cach giai (mién gia

tri, bién d6i binh phuong, ap dung bat dang thic kinh dién, ...) d€ cach giai dlinzg va nhanh.

- Ta c6 thé tim dude thém GTNN ctia A nhu sau: Xét 84 +1= w +1= (177,2;8)
m4+8 m=+8

m.

Suy ra GTNN ciia 4 biing ~, dat duge khi m = -8,

Bai 33. Cho x1, x2 14 hai nghiém ctia phuong trinh x? - 7x+3 = 0.

a) Hay lap phuong trinh bac hai ¢6 hai nghiém la 2x; — x9 va 2xg —x1;

b) Tinh gi4 tri ctia biéu thic B = |2x1 — xa| + |22 — x1].

Huwéng dén. a) Theo dinh 1i Viete, ta cé:

> 0 v6i moi

(dang vi 72 > 4-(-71)).

(221 — x2) - (22 — x1) = x1x9 — 2(x1 + x9)% = —T71.

x1+x2:7 (2x1—x2)+(2x2—x1):7
=
X1X9 = 3

Theo dinh 1i Viete dao, ta ¢6 y; = 2x1 —x2 va ys = 2x9 —x1 1la hai nghiém ctia phuong trinh
y2—7y-T71=0.
7—-v333 7+ V333
=v333.
2 2
Bai 33. Gia st x1, x2 12 hai nghiém ctia phuong trinh x% - 4x — 1 = 0. Chting minh ring x5 +x

12 mot s6 nguyén.
Huwéng dan. Theo dinh li Viete, ta c6 x1 +x9 =4, x1x2 = —1, khi d6

b) Ta c6: B = [2x1 —xa| +2x2 — x1] = |y1] + |y2| = +

5
2

x% + x% =(x1 +x2)2 —2x1x9 = 14;
x? + xg =(x1 +x2)3 —3x1x9(x1 +x9) =52;

x93+ x5 = (a2 +x2) (63 +x3) — (x122)? (x1 + x2) = 724 (dpem).

Nhan xét.

- Ta dat S, =x} +xJ thi S;,2-4S,,1+8S,=0.Do do S, la s6 nguyén véi moi s6 nguyén duong
n.

- V6i S, 1a mot sb6 nguyén thi ta ciing c6 thé gan cac bai toan sé hoc vao day, vi du nhu bai
toan chiing minh chia hét, bai toan tim s6 du khi chia S, cho mot s6 nao d6 chang han nhu
tim s6 du khi chia 2205 + 2005 cho 5, ...

Bai 34. Tim m dé phuong trinh x2 + x + m = 0 (*¥) ¢6 hai nghiém déu 16n hon m.

Huéng dan. Cdch 1. Patt=x-m,tacox=t+mvax=mo¢=0.

Phuong trinh (*) 2+ 2m+ 1)t +m?2+2m =0 (D)
Phuong trinh (¥) c¢6 hai nghiém x déu 16n hon m khi va chi khi phuong trinh (1) ¢6 hai nghiém
¢ déu 16n hon 0. Piéu dé xay ra khi va chi khi

A1=0 2m+1)?—4(m%+2m) =0
S1>0 <14 -@2m+1)>0 om< -2
P1>0 m(m+2)>0
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GV: Pham Van Tuyén Bai tap on thi vao 16p 10 THPT

Cdch 2. Phuong trinh (¥) c¢6 hai nghiém x1, xo déu 16n hon m

A=0 A=0
<S4 (x1—-m)(xo—m)>0 << x1x9—m(x1+x9)+m2>0
(x1—-m)+(x9g—m)>0 (x1+x9)—2m > 0.

Thay x1 +x9 = —1, x1x9 = m vao hé trén ta tim dudc m < -2.
Cdch 3. Véi diéu kién m < i thi phuong trinh (*) c¢6 hai nghiém x;, xe. St dung cong thiic
nghiém ta tinh x1, xs theo m rdi giai dong thoi hai bat phuong trinh x; > m va x > m thu dudc
m<-2.
Bai 35. Cho q, b, ¢, d 12 bbn s6 thuc d6i mot khac nhau va théa méan dong thoi hai diéu kién
sau:
i) Phuong trinh x2 — 2¢x — 5d = 0 ¢6 hai nghiém a, b;
ii) Phuong trinh x2 — 2ax — 5b = 0 ¢6 hai nghiém ¢, d.
Ching minh rang: a—c=c—-b=d-avaa+b+c+d = 30.

, ~ . ) a+b=2c c+d=2a
Hudong dan. Theo dinh li Viete, ta c6 va

ab =-5d cd =-5b
Suyraa+b=2cvaa+b+c+d=2a+2c=>a-c=c-bvac-b=d-a=>a-c=c-b=d-a.
c=a-m

Paitm=a-c=c-b=d-a=>{ b=c-m=a-2m =a+b+c+d=4a—-2m (Via #c nén m #0).

d=a+m
Tu ab = -5d ta c6: a(a —2m)=-5(a+m)=a®—2am = -5a —5m (1)
T ed = —5b ta co: (a—m)(a+m)=—-5(a—-2m)=>a?-m?2=-5a+10m (2)

Lay (1) tru vé theo vé cho (2) ta dudc m (m —2a) = —15m = m —2a = —15 (vi m # 0), suy ra dpcm.
Bai 36. Tim cac s6 a, b, ¢, d sao cho phuong trinh x? + ax+b = 0 c¢6 nghiém ¢, d con phuong
trinh x? + cx +d =0 c6 nghiém a, b.

p o ) S lc+d=-a _Ja+b=-c
Huong dan. Theo dinh li Viete, ta c6 va
cd=>b ab=d

Suyraa+b+c=a+c+d=0,b=cdvad=ab=>a+b+c=0vab=d=cd=ab. Tu do ta co:

* Néu b=0thid=0, c=—a véi a 12 s6 nguyén tuy y. Ta dudc hai phuong trinh 13 22 +ax =0 va
x% —ax =0, théa mén yéu cau bai toan.

*Néub#0thia=c=1vab=d=-2. Ta dudc hai phuong trinh déu 1a x%+x -2 =0, théa man
yéu cau bai toan.

Bai 37. C6 hay khong cac s6 nguyén b, ¢ sao cho cic phuong trinh x2 +bx+c¢ =0 (1) va 2x2 +
(b+1)x+c+1=0(2) c6 cac nghiém déu la cac s6 nguyén.

Huwéng dén. Néu x1, xo 1a nghiém ctia phuong trinh (1) thi theo dinh 1i Viete ta c6: x1+x2 = —b
(3) va x1x2=c (4)

Néu «x3, x4 12 nghiém cta phuong trinh (2) thi theo dinh 1i Viete ta ¢é: 2(x3+x4) = — (b +1) (5)
va 2x3x4 =c+1(6)

Tt (5) va (6) ta c6 b, ¢ déu la s6 18. Két hop véi (4) ta c6 x1, x2 1a cac sb 18. T d6 (3) khong thoa
man.

Vay khong c6 cac s6 nguyén b, ¢ théa man yéu cau caa bai toan.
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