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LOI TUA
{Cho lan in thi tw)

Sau ba ldn in bd sach “Mét s6 phuong phdp chon loc dé gidi
edc bai todn so cdp” chiing t81 da nhan duge nhiéu thu tit khip
céc mién cua dAt nudc to ¥ hai long vé chat lugng cia b sach
va déng gép nhiéu y ki€n bd ich ddng thai yéu cdu cho tai
ban tiép.

bé dip ng nguyén vong do, ching toi da bé sung va chinh ly
theo tinh than: mot miit gilt viing va nang cao chét lugng cac van
dé da co, mét khéc két hdp dua vao cdc phudng phap giai khéc
nhau cua cae bai toan Cac phan phudng phép tam thic bac hai,
ludng gidc, ham s3 va bat ding thic déu duqc sita chita véi tinh
than d6. Riéng phan hinh hoc ching t6i b6 sung thém chuong céc
bai toan vdi phuong phap giai khic nhau.

Theo quy dinh méi ciia Cuc Xufit ban va dé dap hg yéu cau
ban doc c6 thé in véi s6 kugng 1dn, 14n nay khoa Toan — Ca — Tin
hoc, Truong Dai hoc Téng hgp Ha Ngi ciing lién két véi Nha xudt
ban Dai hoc va gido dyc chuyén nghiép dé xufit bén b sach.

Trong qué trinh bd sung va chinh 1§ chiing t6i da duqa_cac dong
chi Nguyén Thiy Thanh, Nguyén Ngoc 'I'hﬁﬂgt Trin Hitu Phic,
Pd Lénh Pat nhiét tinh giip d8. Nhan diy xin chén thénh cam
dn cac dong chi dé.’

Chuing t6i ciing bay t6 151 cAm on chén thanh téi Cuc Xuét bin
Bg Thong Tin va tép thé can b6 va cdng nhin vién chitc Nha may
in Tién b da tao diéu kién dé bg sach sdm dén tay ban doc.

Chiing t6i chd mong ¥ kién cia ban doc vé€ néi dung cta
bé séch. '

Thut tit xin giti vé khoa Toan — Ca — Tin hoc, Trudng Pai hoe
Téng hop Ha Néi.

Ha N6i, ngay 1 thang 1 nam 1988
Cac téc;g'ié



LOI TUA
(Cho ldn in thi ba)

Sau khi bd sach “M6t s6 phutong phdp chon loc dé gidi cddc
bai todn so cdp” gom ba tﬁp ra mit ban doe, chung t81 dd nhann
duge nihidu thu tit khip cée mién chia ddt mide t6 ¢ hai long véé
chat lugng cia bd séch va déng gop nhiéu y kién b6 ich. :

Trong l4n xust ban nay, ngo%u viée chinh 1§ mét vai sai sot
chiing t6i da b8 sung mét s5- dlem mdi trong phén cic phu’dngg
phap tam thite bac hai, viét tham chuong phuong phap théé
tich trong phéan hinh hoc, bu sung va sia chita mét s6 dé bani
tap 0 cac chudng va sau mdi tip cho thém hai d8 toan aé hooc
sinh tit luyén ¢6 hudng dan cach giai.

Chﬁng t6i e¢hén thanh cam on Cyc Xudt ban B6 Van héaa,
tap thé can bd va céng nhan Nha in Tién b di tao moi diduu
kién dé bo sach sdm dén tay ban doe.

Chuing téi chd mong ¥ kJén cua ban doc vé ndi dung ca bad
séch. Thu tif xin giti vé khoa Toén - Cy, Trucing Dai hoc Téngg
hop Ha Néi

Ha Néi, ngay 25 thdng-j I ném 19844
Cac tac gia



LOI TUA
(Cho lan xudt bdn thit hai)

Sau khi tap I va tap 11 cua ho sach: “Mgt s6 phuong phdp chon
loc dé’ gidi cdc bai todn 50 ¢dp” ra mét ban doc, ching t da nhan
dutoe nhleu thu tif t6 ¥ hoan nghénh ¢ gng clia tap thé cic
tac gia va cac hiéu dinh vién da hoan thanh c6 chét lugng viée
bién soan b sach.

Mat khac ban doc cung cho chung td1 § kién nhim nang cao

hon nita chat lugng ctia bo sach, va t6 § hy vong bd sich sé duge
tai ban.

Dé déap dng cac mong mudn tét dep d6 chiing tﬁ: da c;hmh 1y lai
cac phan phudng phép tam thie béc hai, ham 6 va do thi; chinh
1§ va ¢6 bo sung phan hinh hoc; viét lai mét cach tuong dai hoan

chinh céic phin: Iugng gidc, ding thitc va bat diing thic, phuong
trinh, hé phuong trinh va bét phudng trinh.

Sau nita d€ thuin tién cho viée su dung chung i da sép x&p
toan bd cic phan da néu thanh mdt b sach gom ba tap:

Tap 1 gbm cac phdn: phudng phap tam thic bac hai va
Iuong giac.

Tap II gdm céc phdn: ham s6 va db thi; déng th\’xc va bit ding-
the.

- Taplll g6m cic phén; hinh hoc, phitong trinh, hé phuang trinh
vi bt phudng trinh.

Nhan day chiing toi xin bay to long biét on chan thanh t6i Cuc
Xuét ban B Vin hoa dd khuyén khich dong vién chiing t6i trong
qua trinh chudn bi bién soan va cho phép duge thi ban b sach.
Chiing t&i mdt ldn nita chén thanh cAm on tap thé cin b6 va cong
phan Nha may in Tién bé da hét siic cd ging dé bd sach s6m dén

tay ban doc.

Chéc chin bd sach con ¢6 nhiéu thi€u sét, ching t6i mong duge
ban doc cho ¥ kién.

Thu tit xin gii vé Khoa Toén, 'I‘rl.(ﬁng Dai hoc ngng hgp
Ha Nau.

Ngay 1 thdng 12 nam 1983
Cac tac gia



LOI NOI Dﬁiu
(Cho lin xudt b&'ﬁ thi? nhdt)

_ Dé gép phén vio viée ndng cao chit Lugng hoc tap mon toann
0 céc trudng 'phé théng trung hoc va § céc 18p chuyén toann,
chung toi bién soan bg sach “Mot 56 phudng phéap chon loc daé
giai céc bai todn so cap”.

Bé séach nhim phuc vu:

- Céc hoc sinh dang chudn bi thi vao cac trv:dng dai hoc:

- Céac hoc smh mudn hoc t6t mén toan va hoc sinh gml todnn.

- Cée thﬁy, ch gido day toan & céc tnidng phé théng trungg
hoc.

Bo sach chu yéu.nhém dat duge vide gidi thigu vdi ban dooc
mbt s6 phudng phéap chi y&u, xuyén sudt trong viée gidi moot
80 bai toan sd.cdp thuong gap, nhit 1a trong cac ky thi vao cac
truong dai hoe.

B0 séch c6 thé gdm nhiéu tap, truéc mit sé ra mat han dooc
hai tép.

Tép 1 gﬁm hai phén: :

Phén thtt nhat .48 cAp dén cic phuong phép tam thitc b&ac
hai dé gitip ban doc nédm va su dung 6t cic phudng phap giani
cac bai todn dua trén cac 1y luin vé tam thic bée hai.

Phén thit hai danh riéng cho céc phuong phap dé guu mobt
s6 bai toan vé hinh hoc bao gdm viéc khao sat cac mit cit, caac
quy tich trong mit phﬁng vi trong khong glan, cac bai todnn
cuc tri, chc bai toan vé cac da dién ndi va ngoai tiép hinh cAuu
va phép chiéu vubng géc.

Téap II gém hai phén: .

Phédn thd nhit trinh bay cac khai niém cd ban vé ham 63,
chi rd cach vé 46 thi ham sd va néu lén enc phuong phéap dinhh
hinh, dinh tinh va dinh Iugng cdc him sé sd cép.

Phén thit hai néu mdt chch vén tdt cach giai cac bai toann
vé bdt ding thic, b&t phudng trinh, cic phudng trinh mig,

6



phuong trinh chita 16garit va cac bai toan vé lugng giac, v.v...
chli y&u dé dap ing cho viée on thi dai hoc sdp tdi. Viéc trinh
bay ¢6 hé théng cac van dé d phan nay sé dugc tién hanh J cic
tap sau, :

Trong md&i phan déu néu tém tét cac cd sd Iy 1u@n, vi du va
tit cac vi du chqn loc ma néu lén phudng phap 181 cAc bai
toan Sau d6 ¢6 cac bai tap c6 chi din cach giai dé ban doc ¢6
thé tu rén luyén va ndm chic cac phuang phéap da trinh bay.
Céc bai tap danh riéng cho hoc sinh gioi ¢6 danh ddu (*).

Dé ban doc lam quen véi cac dé thi dai hoc, cudi mbi tap c6
cho bén dé thi hoan chinh nhu cac dé thi vao dai hoc va hudng
din cach giai. D& thuan lgi cho viéc én thi, cudi tap 11 ¢6 ban
huéng din ndi dung én thi mon toan (khéi A va khdi B) vao
dai hoc caa B8 Dai hoc va trung hoe chuyén nghiép.

Chiing t5i xin chan thanh cam dn cac déng chi trong Nha
xuit ban Dai hoc véa trung hoc chuyén nghiép, cac déng chi @
Cuc Xu#t ban da tao diéu kién cho chiihg téi hoan thanh sém
cac thu tue xudt ban,

Chiing t6i xin chan thanh cim on can bd va edng nhan Nha
may in Tién bd di nhanh chéng hoan thanh viéc in &4n giip
cho cudn sach klp thdi phuc vu ban doc.

Vi thdi gian va kha nang han ché, chéc chﬁn con nh:eu
thiéu sét trong cudn sach, ching t6i mong ban doc xa gan cho
ching téi biét nhan xét vé cubn sach.

Thu tif va nhan xét xin giti theo dia chi:
Khoa Toan, Trudng Dai hoe Tong hgp, Ha Noi.

Cac tac gia .



PHAN THU NHAT
PHUONG PHAP TAM THUC BAC HAI

CHUONG I
PHUONG TRINH BAC HAI
§1. Phuong trinh béc hai |
Phuong trinh bac hai 1a phuong trinh b dang:
ax?+bx+c=0(a=0) (1)
1. Cach gidi: Goi A = b? - dac. Khi d6:
Néu A < 0: phuong trinh vé nghiém;

Néu A = 0: phuong trinh ¢6 nghiém kép X, = - &2 ;

2a
Néu A > 0: phuong trinh c6 hai nghiém phédn biét:
-b+ YA
X1 9= -
Trudng hop b = 2b’ thi c6 thé viét nghiém gon hon:
-B+ YA '
Xyp = =R vl A = b2 - ac.

: ¢
Déc biét: Néua +b +c=0, thix; =1 Xy =

28 _ S e Lo
Neua—b+c—0,th1x,—-1,xz—-E



2. Dinh ly Viét: Gid si x,, x, la hai nghiém cua phiuong
. : b
trinh (1). thdé:8=xl+x2= -— P= xl_xzz % o

a

Nguoc lai, néu hai s6'x, y c6 tong S = x + y va tichh
P = xy thi x va y chinh la nghiém cua phuong trink:
X2-.8X+P=0.

3. Bifu thitc d6i xing giita cdc nghiém: Dya vao hié
thitc Viét ta c6 thé tinh dugc cic biéu thic d6i xitng saw
déy, vl x,, X, 1a cac nghiém caa (1):

x 2 X% = () + %)% - 2xyx, = S% . 2P,

xis + 223 = (x1 + 32)3 - 3xlx2(x1 +x9) = 53 - 3SP.

Téng quat, ta cé hé thite truy héi:

aS +bS _,+¢8, ,=0vdiS =x"+x," (n>2).

4. D&u ctia nghiém s6- Dua vao dinh 1§ Viét ta c6:
Diéu kién cén va du dé phuong trinh (1) ¢6 hai nghiém
phén biét cing dfu la:
A >0.
.

e 3 0,
a

Dibu kién cfn va di dé phuong trinh (1) c6 hai nghiémn
trai ddu la:
: ¢

0
a

Trong truéng hop hai nghiém cing diu, mudn hai
nghiém cung 'ducng thi cin thém diéu kién S > 0. Com
muén hai nghiém cing 4m thi cdn thém diéu kién S <0.

Vi du 1. Cho phudng trinh 2x® + 2x + cosa = @
O<a<n). -
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a) Vdi nhiing gia tri ndo cua a thi phudng trinh cé
nghiém.

b) Goi x,. x, 12 nghiém cha phuong trinh. Hay xac

1 1 4 .
-dinh o sao cho — + — = — . Trong trudng hgp doé chitng
x; X 43 '

‘minh ring: x,2 + x,2 < 1,9.

Gidi: a) Mudn phuong trinh c6 nghiém ta phai c6:
1
A >0, tite 1a: 1 - 2cosa 2 0, tic la: cosa < g

Tix d():%sa< n(do 0 <a<m.

Vay vai %- < o < x, thi phudng trinh da choe ¢6 nghiém.

1 1 X, +x, -2
BTach —+—= = — .
Xl Xz xlxz costt
X 1 e . =2 4 :
Nhu vay, ta cin phai ¢6: =—— , hay la
COsL. ﬁ
Y3
cosa T - —
' 2

5n
haylaa = ol Gia tri nay thita nhan duge vi

oL B 1
3 8 ' |
Lic d6: x,2 + x5 = (%) + xp)* - 2%).%p =

\F]

=1 _cosqt=14+—"
2

Bélt déing thiie 1+~ < 1,9 1a hién nhién.

11



Vi du 2. Cho phuong trinh: x? - 2(m - D)x+m - 3=0."

a) Chitng minh réing véi moi m phuong trinh ludén luénn
¢6 nghiém. _

b) Tim mdt hé thic lién hé gita cac nghiém ma khéngg
phu thudc vio m.

c) x_éc dinh m sao cho phudng trinh c¢6 hai nghiém traim
d&u va biing nhau vé gia tri tuyét dai. '

o 3., 7
'Gtat:a)TacﬁA‘=n12~3m+4=(m_?) +?}0
v6i moi m. Vay phueng trinh d4 cho ludn luén c6 nghiém.
byTacé (x +x; =2m -2, (1)
' {-xl_. X, =m - 3. ; (2)

Tit (2) suy ra: m=x, . xo + 3.

Thé gia tri m vao (1) ta dude: (x, + x,) - 2x;%, = 4,

Diy la hé thite lién hé giita cic nghiém ma khong phuu
thudc vao m.

¢} Muén phudng trinh c6 hai nghiém trai d&u va bangg
nhiau vé gia tri tuyét déi ta cdn co
{xl_' X, =m-3<0
X, +x,=2m - 1)=0
h?y 1a { m < 3,
m=1
Vay m = 1 12 gia tri thoa mén ydu ciu cha bai togn.
Vi du 3: Goi o, B 12 céc nghiém cua phuong trinh
3x? + Tx+4=0.
- Khéng giai phuong trinh, hdy thanh lap phueng trinhh
bac hai véi hé s bing s§ ma cac nghiém cla né la:

12



a s B
o5
Bad % gl

Gidi: Theo dinh 1y Viét: o + p = "Z‘  ap= %.
(Chiyring a = 1vap=1) Tachd
o B 02+ P2 -0 -p
+ = —
B-1 a-1 (a-DE@E-1
@+ BE-(a+p)-2ap _ 23

of ~-(@+p)+1 21
a B_ “af B
B-1 a-1 afp - (@+P+1 210
o .
Vayp z va aB i Ia cac nghiém cua phuong trinh

21X2 - 23X +6=0
Vi du 4. Véi nhiing gia tri ndo cua a thi phuong trinh

x2 - —1-43): + a2 = 0 ¢4 nghidm va mét nghiém bing binh

phuong cua nghiém kia.

Gigi: Trude hét phaic6 A20 <> |a| < %
Theo dinh 1y Viét:
.
{xl g 4
X;. X, =al

Khéng mat tinh tong quat, ta c6 thé coi Xy = x,? nhu vy
ta ¢6: :

1
[xi +x,2 = -‘f— (D
x13 =a? (2)
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Tt (2) = x, = NaZ . Thé vaa (1) ta co:

15 3
Ul + (eP="C @ =—

27
= =ﬂ}——
a 8

Liic d6, hién nhién réng |a| < % . Vay nhitng gia triri

: 27 .
acﬁnﬁm]ﬁa=1-u?.

Vi du 6. Chimg minh riing hé thitc (k +.1)%ac - kb? = ¢ 0
&k = 0) 1a diéu kién cdn va da dé ti s6 cac nghiém chsaa
phudng trinh ax? + bx + ¢ = 0 biing k. (Gia sit phuong trinhh
da cho ¢6 nghiém).

Gidi: Xét bidu thitc

P = (x; - kxp).(x, - kx;) = x,%, + k?x;%, - k(x,% + x,%) ==
S BiiaE i BN g ST
e p— k[( a) 2.a]

ac + k%ac - kb? + 2kac _ (k + 1)%ac - k.b?

a? a2
Nhu vay, néu (k + 1)%ac - kb2 =0, thi mét trong hai thitsta
86 clia P phai bing khéng va nguge lai. Dé chinh 1a diévu
phai ching minh.

Vi dy 6. Gia sit hai phuong trinh: a;x? + b,x + ¢, = (0
vd a,x%2 + byx + ¢, = 0 ¢6 it nhat mét nghiém chungg.
Chitng minh ring:

{agh, - a;b)? = (agh, - ajby) . (¢,bg - egby).

Gidi: Gia sit hai phuong trinh c6 nghiém chung x,, tic 134

dbng thdi ¢6 cac ding thite:
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2+byx, +¢, =0, (1)
a2x02 + box +¢, = 0. (2)
Nhan (1) vé1 a, va nhan (2) vé1 a, ro1 tri di nhau ta
duge:

a,x

(azb1 2 aIbz}x0 +(age, - a;cy)) =0 (3)

Nhan (1) véi b, va nhan (2) véi b, roi trit di nhau ta
duge:

(a,by - asb)x ? + (¢;by - ¢5b,) =0 (4)

Tu (3), suy ra:

(age; - a,c)” = (ayby - aghy)?x 2=

= (a,by - a5b)) . [(a;by - aghy)x ] =
= (a,b, - 8,b,) . (e5b, - ¢,by) (do 4)
= (ash, - albz) . (e,b; - c5b)).

D6 la diéu phai ching minh.

Vi du 7. Gia st phuong trinh ax? + bx + ¢ = 0 ¢6 ding
mét nghiém duong. Goi nghiém d6 1a x,. Chitng minh ring
phuang trinh ¢x® + bx + a = 0 ciing ¢6 ding mét nghiém
duong. Goi nghiém dé 1a x,, ching minh rdng x, + x4 > 2.

Gigi: Tu gia thiét, dé dang suy ra phuong trinh
¢x2 + bx + a = 0 cfing ¢6 diing mdt nghidm duong.

Do x, 1a nghiém cua phudng trinh ax? + bx + ¢ = 0 nén
ax,? + bx, + ¢ = 0. Chia ¢4 hai v& cia ddng thte trén cho

x,2#0ta duge a + h(—xln-) + c(‘—i—)z =0,
1 |

1 2 2 :
Nhu vay 1 chinh ]1& nghiém caa phuong trinh
1
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cx2+bx +a=0.

1 =
Do nghlem — >0nén — = x, Tudé
LS| £y

1
Xy
Bai toan duge chitng minh xong.

- Vidu s Chﬁng minh réng néu phuong trinh x? + px ¢ +
+.q =0 véip, q 1a che s6 nguyén, ¢6 cae nghiém hitu tatd,
thi cac nghiém d6 12 nhitng s6 nguyén.

Gidi: Nghiém ctia phudng trinh da cho la:

_-ptipt-4q
%o 2

Do cac nghiém la hitu ty nén p? - 4q phai la sé chinhh
phuong. Tie 14 p? - 4q = k2 (*), v6i k 1 s6 nguyén nao ddo.

Cé hai kha nﬁng xay ra ddi vdi p:

a)Giasip la sé’lé: khi dé, tit (*) suy ra k phai la sg lée.

b) Gia su p la sd ' chan: khi d6, tif (*) suy ra k phai 1a ssd
chan,

Viy p va k ciing tinh chén, le. Tir d6, tit s6 cia nghiérm
X, o1& mét 8§ chin. Tic x, , 1a nhiing s6 nguyén.

Vi du 9. Chiing minh ring chi c6 duy nhit mét cip ssd
(x,y) théa man phuong trinh:

x2-4x+y - 64y +13=0. (1)

Giai: Trude hét, ta phaicéy 2 0.

Xem phuong trinh (1) 12 mét phuong trinh bac hai ddoi
véi x (v 14 tham s6). P& phuong trinh d6 ¢ nghiém ta phaai
c6A = 0, hay la: A’ =4 - (y - 6¥y + 13) =

| =. (y - 3)2>0.
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_ Bat ddng thite nay chi théa man duy nhit tai mot gia tri
Yy=3 hayy=09.
Védiy=9suyrax=2.
Viy. chi duy nhat mét cip s6 x = 2, y = 9 thoa min
phuong trinh da cho.
Vi du 10. Chitng minh ring trong mot tam giac ABC

ta ludn ludn co: cosA + cosB + cosC % -E- -

Giai: Co nhiéu cach chitng minh bai toan nay. Duéi day
xXin trimh bay mét cach giai “doc dao” dya vao kién thite
phudng trinh bac hai.

Xét AABC bit ky. Dat cosA + cosB + cosC=k.

T dé

A+B A-B ' C
2(:05( ) cos( } + (1 - 2sin® —) =k.
2 2 : 2

hay la:
A-B

C C i
2’3i‘n2—§ - 2(:05( )sin «é— +k-1)=0

o = S
Day la phuong trinh béc hat déi véi sin = Hién nhién

rang phudng trinh nay c6 nghiém. Tic 1a ta luén ludn c6:
Nz 0,

A-B
hay la: cosz( ) =Sl 13> 0

A-B

2+ cosz(

) 2+1
o

hayvla: k< <
_y 2 2

8
3
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Nhu vay, ta chitng minh duge:

cosA + cosB + cos C < —3—- ]

Bst déng thiic ¢6 dfu bing khi va chi khi A = BB =
= C = 60° tite 1 khi AABC déu (ddc gia tu kiém tra két qqua
nay). - : '

Vi dy 11. Gi4 sl x,, X, 12 hai nghiém ctia phuong tririnh
x? - 3x + m = 0; x,, x, 1a hai nghiém cua phuong tririnh
x? - 12x + n = 0. Biét réing x,, X,, X,, X, 14p thanh mét cicdp
s& nhén tang. Hay tinh m va n.

Gigi: Dé cac phuong trinh c¢6 nghiém, trudc hét 1 ta
phai c6 _

A, =9 - 4m 20,
Ay =144 - 4n20

haym < %‘vé n < 36.

Theo dinh ly Viét ta cd
X, + X, =3 1))
Xg + X, = 12 @ )
X-%g =M (3) )
\XgX, =0, 4) )

Goi cong bdi clia clp s6 12 q ta cé:
X =x5 X3 = xat; X =xq3
Tie () va (2):  x,+x%q=3, (5) )
x,q% + x,q° = 12 ®) )
L&y (6) chia cho (5) vé theo v€ va rit gon ta duge:
(q+ 1)@~ 4=0
— q=-1;q=-2;9=2.
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Do cap sd nhan la tang nén chi 1ay dude gia tri q = 2.
Viig=2=x,=1, x,=2, X374, x,=8.
Tt (3) va (4) = m = 2, n = 32. Ca hai gia tri nay déu
thoa man.
Vaym=2;, n=32.
Vi du 12. Cho hai phuong trinh:
x+x+a=0; x2+ax+1=0,
a) Vdi nhitng gia tri nao cua a, thi hai phuong trinh ¢6
nghiém chung?
b) Véi nhiing g4 tri ndo cua a, thi hai phuong trinh
tuong duong?
Giai: a) Gia su hai phuong trinh cé nghiém chung. Goi
nghiém chung d6 1a x = x_. Thé thi:
x2+x,+a=0, (1)
x,2+ax,+1=0 (2)
Liy ddng thie (1) trix di ddng thic (2) v& theo vé, ta
dugce:
(1-a)x,+(@-1)=0hayla(l-a)x, ~1)=
Tu d6 suy ra: x, =1, hodca =1

Nhu vAy, néu hai phudng trinh cé ngh1érn chung, thi
nghiém chung d6 phai bang 1. Thay x, = 1 vao déng thic
(1), ta nhén duge a = -2. Liic d6 hai phudng trinh c6 dang:

x2+x-2=0
-2x+1=0
va hi€n nhién c6 mét nghiém chunglax = 1.

Vé6i a = 1, thi hién nhién ca hai phuong trinh déu vé
nghiém. Vay, chi v6i a = - 2, thi hai phudng trinh da cho
¢ nghiém chung.

b) Hai phuong trinh duge goi 151_ tudng duong néu xay ra
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mdt trong hai kha ning sau:

a) Moi nghiém ctia phuong trinh nay déu 1a nghiém ctia
phuong trinh kia va ngugc lai.

B) Ca hai phudng trinh déu vé nghiém.

R6 rang ring, theo Iy luan 3 cau a), cac tap hop nghiém
cua hai phuong trinh da cho khong thé trung nhau. Vay
“trudng hop thi nhit khéng thé Xay ra.

Ta xét. tiép kha ning thit hai. Goi A,, A, 1an lugt 1 biét
thiic cha phuong trinh (1) va phuong trmh (2). i

Hai phuong trinh déu vé6 nghiém, néu:
{A'l =1 - 4a <0,

A,=a%-4<0.
: k5
Hay 1a: {“4 '
-2{3(2;

1
hay la: ry <a<2.

——

Vay vai % <.a <2, thi hai phudng trinh da cho tudng
duong. ; A

Vidu 13. Gia si a, b, ¢ lé ba 6 y khac nhau ting déi mot
vile # 0. Chitng minh ring néu phuong trinh x2 +ax +be =
va phuong trinh x% + bx + ¢a = 0 c6 diing mot ngh;em
chung, thi nghiém khac clia cac phuong trinh d6 théa méan
phuong trinh: x? + cx + ab = 0.-

Gidi: Gia sl phudng trinh thi nhit co cac nghiém 1a x,,
x;; phudng trinh thd hai ¢é cac nghiém la x, x, (x, la
nghiém chung, x; # x5). Khi do: _

2! vax +be=0, - (1)
%2 +bx, +ea=0. 2)
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Ly (1) tri di (2) ta dude: (a - b)(x, - ¢) = 0. T dé:
X, =c(doa=b} -
Ngoai ra, theo dinh 1y Vit { X, %, = b,
X X, = ca.
Tudé: x, =b; x,=a.
Vay:x; + X, =a +b.
Mat khac, ciing theo dinh 1y Viét:
X, +x =-a (3)
{ X T Xy 7 s @
Cong (3) va (4) lai, ta dude:
2%+ (X t )=~ - b,
T désuy raza +b = -¢,
Nhu vay: (x, tx,=-¢
{ Xy.%y = ab.
T d6 suy ra x,, X, chinh 1a nghiém chia phudng trinh:
x2+ex +ab=0.

(Hién nhién réng: ¢Z - 4ab > 0. Thay vay: c® - dab =
(-a - b)? - 4ab = a2 + b% - 2ab = (a - b)2>0.

BAI TAP:

1. Lap phucng trinh bac hai vdi hé s8 nguyen néu blet
mbt nghiém cua né la:

_V3-15

T3+

2. Gla sit a, b, c 1 ba canh ca mt tam gmc Chtmg
minh” rang phudng trinh:

b2xZ + (b2 + 2 - a?)x + ¢ = 0 v6 nghidm.
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8. Cho hai phuong trinh: x%+px+q, =0,
xZ + pox + g, = 0.
 Biét riing p,p, = 2(q, + q,). Chitng minh riing it nhat
mdt phuong trinh dé cho c6 nghiém.

4. V6i gia tri ndo clia k thi tdng céc binh phueng cac
nghiém ctia phuong trinh 4x% - 28x + k = 0 bing 22,5,
5. Véi nhitng gi4 tri ndo cia k thi phuong trinh:

x? - |x| + k = 0 c6 mét nghiém duy nhat.

6. Ba sd a, b, ¢ thoa mén céc diéu kién a > 0, a2 = be;

a+b+c=abc

a) Chitng minh rdng:a>¥3;b>0,¢> 0.

b) Chitng minh ring: b2 + ¢2 > 2a%,

7. Biét ring tgo va tgh 12 hai nghiém ctia phuong trinh
x% + px + q = 0. Hay tinh bidu thue;

E = gin (q_+ B) + psinfa. + Bleos(a + B) + geos¥o + fB)
theo p va q (dy trit A - 1971)(%).

8. Gia st o, P 12 cac nghiém cia phuong trinh x? +
px + g = 0. Hay lap phuong trinh béc hai ¢6 céc nghiém 1a:

(a + P2 va (o - )

9. Gia sl x,, X, 12 céc nghiém cia phuong trinh:
X2+ 2mx+4=0.

a) Hay tinh theo m cic biéu thic sau day:
M =1x; +4x,; N=4% +4%;.

b) Xac dinh m sao cho: x4 + x§ < 32,

(*) Trong eudhn séch nay c6 din ra mot 86 cau hdi trong cic dé thi
vaio dai hoc cae nam trude ddy. T nay vé sau, néu viét (A - 1972)
nghia 13 d€ thi khéi A nam 1972; néu viét (dy trid B - 1975) nghia la
& dé dy trit khoi B nam 1975.
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Xy X3\2
¢) Xac dinh m sao cho: ( ) + (—-) > 3.
X Xy

10. Chitng minh rang néu cic hé sé ctia phuong trinh
ax? + bx + ¢ = 0 lién hé véi nhau bdi hé thite 2b2 - 9ac = 0,
thi ty s8 cac nghiém cta phudng trinh bing 2.

11. Gia s a + b + ¢ va c 12 nhiing s6 nguyén 18. Chiing
minh ring phuong trinh ax? + bx + ¢ = 0 khéong ¢6 nghiém
nguyén. -

12. Chiing minh ring néu cac s6 hilu ty a, b, ¢ thda min
diéu kién: |b| = |a + ¢|, thi phuong trinh ax2 + bx + ¢ =0
¢6 nghiém hitu ti.

13. Tim didu kién dé cac phuong trinh: x? + ax + be=0;
x? + bx + ca = 0; x2 + cx + ab = 0 ting 461 mét c6 nghiém
chung.

14. Cho a, b, ¢ la ba sd khac khdng, con p, q 13 hai sﬁtuy
¥. Chitng minh ring phudng trinh:

a? b2
5. =c
X-p X-q

luén luén c6 nghiém.

15. Chiing minh ring néu hai phuong trinh:

~Ba-1)x+20% -a=0;x2- Qa+5)x+a’+7a=0

6 nghiém chung x_, thi: (o - 12)x + 150 = 0.

16. Vi nhiing gia tri nao cta k, hai phudng trinh sau
day c6 mdt nghiém chung:

2x*+ 3k + )x - 9= 0; 6x2 + (Tk - Dx-19=0.
17. Chitng minh ring trong moi AABC ta lubn cb:
B. C 1

a) 8in — sin — sin — < —
2 8
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- ’ . ¥ .. 9
b) sin%A + sin?B + sin?C < o

~ 18. Tim nhiing céip s0 x, ¥ thoa méin cic phudng trinh:

a) x2y? - 16xy3 + 68y2 - dxy + x2 =0

b) x - 6xsiny + 9 =0 (du trit A - 1971).

19, (A - 1981) Tim gia tri lén nhat va nho nhét cla tong
cac binh phudng céc nghi¢m cta phudng trinh:

> - (3sina - cosa)x - 4 - dcos2a =0
khi tham sb a bién thién,

20*. Cho hai phlmng trinh x% + px+ g = -0

x24+mx+n=0,

Gia su o 1a m@t nghiém cta phuong trinh thi nhét, p 1a
mot nghiém cia phuong trinh thit hai. Chitng minh rang
o = kB khi va chi khi:

(q - k?n)? + kip - km)(knp -.qm) =0

21*, Gia st phuong trinh ax? - bx + b =0 (a.b > 0) ¢6 cac

nghiém 1a x,, x,. Chitng minh rang ton tai cAc s ay =+ 1
{k = 1; 2) sao cho:

[ a2 rafE-
1

22* Ching minh ring véi moi s6 ty nhién n, s6
N = n? + 5n + 16 khéng chia hét cho 169.

23* Ching minh ring néu a, b, ¢, déu 13 nhiing s&
nguyén 1é thi phuong trinh ax® + bx + ¢ = 0 khong co
nghiém hitu ty. :

24*, Gia st p = abc la s8 nguyén t&. Chitng minh ring
phuong trinh ax® + bx + ¢’= 0-khdng ¢6 nghiém hiu ti. :
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25*%, Gia su x. 3 nghiém cua phuong trinh

[+
axZ+bx+c=0

3 b
a) Ching minh rang |x [< 1 + max ”E-} ; \%l} (a = 0).

2

B g el gl SR LR T;'br 2 bl

26*. Gia slt x,, %, 1a cac nghiém caa phuong trinh
x2 - 6x + 1 = 0. Ching minh rdng vi moi s§ nguyén
duong n, 86 S, = x] + xJ la mft s6 nguyén va khong chia
hét cho 5.

27*. Gia sit m, n 12 nhitng s6 tu nhién va cac nghiém cta
phuong trinh x% - m(n +1)x + m + n + 1 = 0 cling 14 nhiing
s6 tu nhidn. Chitng minh ring: m.n < 4.

28*. Gia si x;, X, la cac nghiém clia phudng trinh
x2+px-1=0 véi p 12 s6 nguyén l1é. Ching minh ring véi moi
s6 tu nhién n, cdc $6 S = x,™ + x," va 8 ;= x," + x,"*! la
nhiing s nguyén, nguyén té cing nhau.

29*. Trong moi cap nghiém cia phudng trinh x* - yx? -
- v+ 8x+7=0, hay tim cip nghiém (x, y) ma y c6 gia tri
16n nhit.

82. Cac bai toan quy vé phuong trinh bac hai

Trong chudng trinh phd théng, ching ta thudng gap céac
bai toan phai @i cac phudng trinh hoiic hé phuong trinh,
ma cAc phuong triinh hoac hé phuong trinh d6 thuéng dugc
thé hién dudi cic hinh thie:

- Phuong trinh bée cag;

- Phuong trinh vé t1;

- Phudng trinh siéu viét;

- Phuong trinh lugng giac, v.v...
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Trong phan thd hai duél'day va tép III, ching t6i sé
trinh bay mot cach ddy da va c6 hé th&ng cac phudng phap
dé gidi cac loai bai toan dé. ’

Trong chudng trinh nay, ching téi Chl néu mét vai thi
du dién hinh, ¢6 tinh chat minh hoa dé ban doc thay duge
vai trd cha phuong trinh bac hai.

Cac phén bii tap vé loai nay nhung khoé hon {c6 tham s6)

sé dugc trinh bay trong §2 cua chuong II.

1. Phuong trinh béc cao

Dé gidi mdt phuong trinh béc ba, bic bdn, ta c6 thé dung
phép thit truc tiép d8 tim ra mét nghiém dic biét, hodc
dung phuang phap nhém céc 88 hang dé phan tich da thiec
thanh tich cac thita s& béc nhé’c hoéic béc hai. Cé nhiing
phuong trinh ta phai diung an 80 phy @€ dua vé phuong
trinh bac th&p hon.

Ta xét mot 8§ vi du minh hoa.
Vi du 1. Giai phudng trinh
2x3 + Tx2+ Tx+ 2=0.
Giai: Ta cb: :
23+ Tx%2+ Tx + 2 = 2(x3 + 1)+ T2+ 1) =
=2 YD -x+ D)+ Ta(x+ 1) =
= (x + 1)(2x2 + 5x + 2).
Vay phuong trinh da cho ¢6 dang:
x+ 1)(2%2+5x +2)= 0.
Véix+1=0,tacéx, = -1

- ; 1
Vai2xZ+6x+2=0,tacdx, = -2;%3= ;5
Vay phuong trinh di cho ¢6 ba nghiém:

xl=-1;x2=-‘2;x3=-—_v_-2-.
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Chi ¥. D6t vdi phuong trink b&c baax®+bxl+cx+d=0
ta can bist hai tinh chat sau-

1. Néua + b + ¢ +d =0, thi phuong trinh cé mét nghiém
x= L

2 Néua - b+c-d=0, thi phuong trinh c6 mét nghiém
x=-1
Néu dd doan nhén dugc mdt nghiém thi ta ¢ thé dé
dang phéan tich vé trai thinh thita s§. Phudng trinh d& cho
12 mét trudng hop riéng cua dang da néu 4 trén.
Vi du 2. Cho phuong trinh:
x® - (m?-m+ 7x - (3m? - 3m - 6) = 0.
a) Xac dinh m sao cho phudng trinh ¢6 mét nghiém
bing -1.
b) Giai phudng trinh ing véi céc gia tri m da tim duge.
Giai: a) Muén phudng trinh da cho ¢6 nghiém bing -1,
taphaico (18 - (m? - m+7) . (-1) - 3m? - 3m - 6) = 0,
hay la m® - m - 6 =0, tit dé:
m,=3; my=-2
Vay v6i m; = 3 hodc m, = -2, thi phuong trinh da cho c6
nghiém bang - 1.
b) V6i m, = 3. Phuong trinh da cho c6 dang:
x® - 13x - 12=0. : *)
Tac:x3-13x -12=x3- 12x -x-12=
=x(x2 - 1) - 12(x+ 1) = (x+ D2 - x - 12).
Véi x + 1 =0 ta duge x, = -1.
Véix? - x - 12=0taduge x, =4 ; xy = -3,
Vay phuong trinh (*) ¢é ba nghiéiil: x'I =-1 x5 =4
X = =3. -
Véi m, = -2, ban doc ty lam l4y!
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Vi du 3. Giai phudng trinh:
x4 12x3 + 32x% - 8x - 4 =0,

Giai: D61 véi phuong trinh nay rat khé doan nhan duge
mdt nghiém dac biét! Trong truong hop nay ta phai khon
khéo nhém cac s& hang mét cach thich hgp dé phan tich da
thitc thanh tich cac thita s6. Ta c6:

L X+ 12xP 825 - 8x - 4= (x4 + 1257 + 36x2) -

- (4x?+ Bx + 4) = (x2 + 6x)% - (2x + 2% =
= (x? + 8x + 2) (x® + 4x - 2).

Véy phuong trinh di cho c6 dang:
(Z2+8x+2).(x2+4x~-2)=0.

Tt d6 suy ra phuong trinh da cho cé cac nghiém:
X = -4+ V14, x5,=-2446.

Vi du 4. Giai phuong trinh:
2x* - 21x3 + 74x2 - 106x + 50 = 0.

Gigi: Chi ¥ rdng x = 0 khéng phai la nghiém cua phudng
trinh, nén chia ca hai v€ cua phuong trinh cho x? = 0 ta
duge phuong trinh tudng duong:

2(x2+_—i§) e 21(x+-'z—),+ 74 = 0.

b 25 v
Ditx+— =t suyrax?+—=1t2- 10,
X _ x“!
Khi dé phuong trinh trén c6 dang:
2t2 - 21t +54=0,

Phuong trinh bae hai nay cho ta hai nghiém t, = 6 va
t, = 4,5.
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Véit, =6, tacé:x+3-=8.
X
haylax®-6x+5=0 haylax, =1;x,=5.

Vait,=4,6tacox+ ;5—:4,5,
hay la x% - 4,56x + 5 =0, hay 1a x, = 2; x, =2,5.
Vay phuung trinh da cho c6 cac nghiém la:
=1 X, =6 x3=2; x, = 2,5.
Chu ¥. Phutdng trinh da cho la mgt trucng hdp riéng cua
phuong trinh dang:
ax?+bxd+cexf+dx+k=0(@=0)
k

d \2
vit — = (—g—) : k # 0. (Phuong trinh dang nay duge goi la
a

phuong trinh héi quy).

Cach giai cac phuong trinh dang téng quat nay hoan
toan tuong tu nhu cach giai phuong trinh da cho.

k .
Trong truong hop déc biét: — = 1, titc 12 d61 vdi nhitng
a

phudng trinh dang:
ax? +bx3+cx2+bx+a=0
ta ciing ¢6 cach giai tuong ty.
Vi du 5. Giai phuong trinh:
x+1D(x+2)(x+3)x+4) =3

Giai: Phuong trinh di cho tuong dudng véi phuong
trinh: '

x+DPx+4) (x+2x+3H=3
hay la: (x2+ 5x +4 ) (x> + 5x + 6) =
Diat x? + 5x + 4 = t ta duge phuong trinh t(t + 2) = 3.
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haylat?+2t - 3=0.
Phudng trinh nay c6 hai nghiém: t, =1vat, = -3.
Véit; =1 tacox®+5x+4=1 haylax?+5x+3=0,
-5+ 413
E
 Véity=-3,tac6x®+5x+4=-3 haylax®+5x+7=0.
Phuong trinh nay vé nghiém.
Vay, phuong trinh da cho c6 nghiém la:
_ -5+ 413
xl,?. = "_"'____'2 e ..
Chii y. Phuong trinh dé che la mét trudng hop riéng cua
phwdng trinh dang:
(x+a)(x+b)(x+c)(x+d)=m
vdia+b=c+dhogca+c=b+dhodgca+d=>b+c.
Cdch gidi phuong trinh téng qudt nay tuong tw nhu cich
giai phitong trinh da cho.
Vi du 6. Giai phuong trinh (x + 3)* + (x + 5)* = 2.

hay la: x, o=

Fi ! 3+5
Giai: Datt=x + =x+4,
T &6:
{x+3=t31
x+5=t+1

Va phuong trinh d& cho c6 dang: (t - )4 +(t + 1) =2,
hay la: 2t4+ 12t2+2=2 hayla: ti+ 6t2 = 0.

Phuong trinh ndy ¢6 nghiém kép t =0. Tadéx+ 4 =0
hay x = -4.

Véy phuong trinh da cho ¢6 nghiém kép x = - 4.
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Chii y. Dang téng qudt ciia phuong trink da cho la:
(x+a)+x+bi=c é
Véi phuong trinh nay ta ding phép doi bién:.

a+b
t=x+ ;
2
tie la
a=.h
Xx+a=t+
x+b=t- — .
2

Nhu viy, phuong trinh da cho tro thanh:
a - b2 a-bys
2t"'+12( )t2+2( ) —¢=0.
2 2

Day la phuong trinh trung phutong ma ta da biét cdch
giai.
Vi du 7. Giai phudng trinh
2x 13x :
5 = 6.
2x* - 5x + 3 2x2 + x + 3
Gidi: Trude hét phai c6: 1 2x2 - 5x+ 30 el

i 3
2x? 4+ x+ 320 x#—z-

Chia ca tit s6 va mu s8 cla cac phén thic & v€ trai cho
x # 0 ta duge phuong trinh tuong dudng

2 13
+ - = 6
2x+—-5  2x+— +1
X X
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5ol

+ —=

t-5 t+l

3
bat 2x + o = t, ta duge

Titdo2t2- 13t +11=0=>t,=1vat,=5,5.

e 3
Vé6it, = 1= 2x +— = 1. Phuong trinh nay vé nghiém.
X

; L
Véi t, = 5,6 = 2x +— = 5 5. Phuong trinh nay co hai

X
nghiém x, =2 x, T
Vay phudng trinh da cho ¢6 hai nghiém:
- 3
=2; =—.
xy _ T

Chi y. Phuong trinh da cho la mét truong hgp riéng cua
phudng trinh dang:
ax ' bx

~ + =it
px2+nx+q pxl+mx+q

Cach giai phuong trinh tdng quat nay tuong tu nhu cach
giai phuegng trinh da cho.

Cuéi cing, d€ ban doc c6 the nghmn cliu sdu thém vé
phuting trinh bic cao, chiing tdi s8 dé cap thém mét &6 vén
dé nghiém ctia mét da thie.

Gia su f(x) 1a mét da thic bac n:

f(xaax“+alx“1+ ctag X,

Néu tat cd a déu nguyén thi f(x) duge goi 1& da thie véi
hé s8 nguyén.

S8 a duge goi 1a nghiém cta da thic néu f(a) = 0

Nghiém clia mdt da thic c6 thé la mot s6 hiu i
hay vo ti, tuy rdng khong ¢6 mét céng thitc dé xac dinh
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nghiém cia mét da thilc téng quat, nhung trong trudng
hop da thitc véi hé s6 nguyén, ta ¢6 mdt phudng phap don
gian dé tim ca cac nghiém hitu ti cia da thic 4y.

Phuong phap nay dua trén dinh Iy sau:

Dinh ly. Gid st f(x)=ax"+ax" 1+ . .+a x +alada
thidc véi hé sd nguyén.

N&u da thic f(x) ¢6 nghiém hiu ti ¢ thi s6 ¢ nhét thiét

% P ; s s

phai ¢6 dang: ¢ = —, trong d6 p 12 mdt ude ¢6 (duong hay
q
Am) ctia a_ v q 12 mét udce sd clia a,.

Tt dinh Iy trén ta suy ra phuong phap sau day -dé
tim duge tit cd cac nghiém hitu ti (nfu cb) cha da thie
f(x) = a,x" + ... + &, ;X + a, v6i cic hé s6 nguyén.

Budc 1. a) Tim tat ca cac wéc s§ p cia s6 hang ty do a,,.

b) Tim t&t ca cac wéc sd q cua s8 hang a,.
Bude 2. Lap tét ca cac phén s§ dang A V(‘H]J va g da tim
q s
dutge d bude 1.
- S i B
Buée 3. Tinh cac gia tri f (—) dé xac minh — c6 phai la
q-

nghiém cda da thitc hay khung

Lam nhu vAy sé phéat hién dugc tit ca céc nghlém
hitu ti (néu c6) cla da thite f(x). Dic biét néu § budc 3

ma ta théy ring tat ca cdc gi trj ciia f(—) déu khac 0 thi
. i fa

ta k&t luan ring: hoic da thic khéng cé nghiém thuc,
hoic néu da thic cé nghidm thye thi nghiém iy nhﬁt
thi€t phai 1a sd vé t
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Vi du 8. Gidi phuong trinh 3x3 - 14x% + 4x + 3 = 0.
Giai: Trude hét ta hdy thi xem phuong trinh da cho ¢6
nghiém hitu ti hay khong. Ta ap dung phuong phap tim
nghiém hitu ti § trén.
‘S8 hang ty do (= 3) ¢6 tdt ca cac ue sd' 12 +1; +3.
Heé s8 cao nhat (= 3) cb tdt ca cac udc sd 13 +1; +3.
- Vay nghidm hitu ti, néu cé, phai la mdt trong cac so

1
sau day: +1; + -3- ; 13,

~ Y «. - = ! -1 1 L]
Béng cach thu lai, ta thdy rang chi ¢6 - 3 la nghiém.
Dé tiép tuc gidi phuong trinh, ta 18y da thic & v& trai
1 . _
chia cho x + 3- . Tu dé, phudng trinh da cho c¢6 dang:

(B3x+ 1) (x% - 5x + 3) = 0.
Vay phudng trinh da cho ¢6 ba nghiém
G e e T o R

B AR

Cung chn chi ¥ rdng, tit dinh 1¥ trén ta con suy ra

Hé qud. Gia st da thitc _

fy=at+axt 4+, +a x+a

c6 hé 86 cao nhdt bing 1 va c6 cac hé s6 khac déu
nguyén. Khi d6, néu f(x) c6 nghiém hiu ti ¢, thi s6 ¢
nhét thiét phai 14 mot nguyén va 88 nguyén ay 1a udc sb
caa a.

BAI TAP
1. Giai cac phuong trinh sau:
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a)x3+3x2-x-3=0;
b)x*+x2+6x-8=0;
)2 +x+12-3x2-3x-1=0;
d) 2x4 + 3x? - 16X+ 3x+2=0;
) (x+4) (x+B) (x+T(x+8) =4
g) (x + 4)4 + (x + 6)* = 82
h) 3(x2 « x+ 1)2 - 2(x + 1)2 = 5(x* + 1);
3x 2x
x2-d4x+1 xE+x+1
k) x3 +4x2+5x +6=0.
2. Chung minh ridng néu x,, X,, Xy, X, 1 cac nghiém cua
phuong trinh: ax® + bx? + ¢ = 0 thi:
{x1+x2+x3+x4=0,

! i
i) 3

- C
X B X K=

3. Cac nghiém clia phuong trinh: x* - 10x%2 + a2 = 0
lap thanh mot cAp s cdng. Hay tinh a.

4. Cac hé s a, b, ¢ phai thoa min hé thic gi dé cac
nghiém cta phuong trinh: x* + ax? 4+ bx + ¢ = 0 lap thanh
céip s6 nhan. :

5. Xac dinh céac s8 nguyén a, b sao cho phuong trinh

3x3 + ax? + bx + 12 =0 ¢6 mét nghiém x =1 +43 .

6*. Hay tim diéu kién cdn va da dé phuong trinh

(x +a)* + (x + b)* =c c6 nghiém. :

7%, Giai phuong trinh (x - 2)6 + (x - 4)8 =64,

8. Vi nhitng gia tri nao cia m thi phuong trinh:

- @@m+1Dx*+@3m+ Dx-(m+1)=0
¢6 ba nghiém dugng phén biét ?
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- 2. Cdc phuwong trinh vé ti quy vé phuong trinh béc hai.
Vi du 1. Gidi phuong trinh ¥5x -1 - ¥8x - 2=Yx - 1.
Gidi: Didu kién d& phuong trinh c6 nghia la:

5x-120
x-2210 haylax> 1. ™
x-1290

Véi diéu kién (*), phuong trinh di cho tuong duong vdi
phudng trinh:

Yox - 1=9x-1 +Y3x-2.

C4 hai v& ciia phuong trinh déu khéng &m, binh phuong
ca hai v& ta dugc phudng trinh tudng duong:

bx-1=4x-3+2¥x-1r(3x-2),
hayla: x+2=2%Y(x - 1) 3x - 2).

Véi. x > 1 thi ca hai v& cha phudng trinh trén déu
khéng &m, binh phuang hai v€ ta dugc phuong trinh
tuong duong:

(x+22=4(x-1) (3x-2),
hayla: 11x?% - 2dx+4=0.

| L . 3
Phuong trinh nay cé hai nghiém: x, =2 va x, = P

Chi €6 nghiém x, = 2 théa man diéu kién (*).
Vay phuong trinh da cho c6 nghxém lax=2.

Chu . Khi gidi phuong trinh vé t, mﬁt phmmg phdp
phé bién thuomg ding la bién doi phuong trink dd cho
thanh phuong trinh twong duong bing cdch liy thita cd
hai vé d€ gidm bét cin thize (phuong phdp hizu ti héa).

Cén chii ¥ diéu kién han ché cia nghiém d€ loai nhiing
nghiém khéng thich hgp. :
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Vi du 2. (Dy trit A - 1977). Gidi phuong trinh:
2;‘[{1 +x)2+ 3V1 - x2 + I‘{J(_?L -x}¥=0
(n la s8 nguyén duong cho trudc).

Gigi: a) Néu n 14 s8 chin thi phudng trinh da cho tuong

duong vii hé:
(1+x)2%=0,
1-x¢=0,
(1-~-x%x)2=0.

Hé nay v6 nghiém. Vay khi n chin phuong trinh da cho
vo nghiém.

b) Néu n 1a s8 1é: D& y ring x = 1 khéng phai 13
nghiém cGa phudng trinh da cho, nén chia ca hai v€ caa
phuong trinh cho N - x)% = 0, ta duge phuong trinh tuong
duong:

ni/l +x1\2 n{l+x
2\’( )+3\' +1=0,
1-x 1-x
n|fl+x
bat 1‘1 = u ta dugc phuong trinh:
- X

2uZ 4+ 3u+1=0.

Phuong trinh nay cho ta hai nghiém u, = -1 va

1
u2=-"""

2.
- nfl+x
Véiu; = -1, ta c6: ‘\, =<1
1-x

1+
hay : —1—-3- = (-1 = -1 (don 1),

hay la: 1 + x = -1 + x phudng trinh nay vé nghiém.
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‘ 1 n|l+x 1
Véiu, = - — , tacé = -,
e 1-x 2

1+x ( 1

n e ;
by 1i 4 ;) =-— (donl)

1-x
1+2¢

Lo B

Véy phuong trinh da cho ¢6 nghiém la:

1+ 9m
x=

Tﬁdﬁsuyrax=

véin 12 sd'1é.

Chu y. M6t phuong phdp ciing thuong duoe ding dé gidi
cde phuong trinh vé 8 la “phuong phdp ddt an s6'phu”. C6
nhitng phuong trinh c6 thé nhin thdy cdch dit én s6 phu
ngay, nhung ciing 6 nhing phuong trinh phdi qua mét vai
phép biéh déi mdi ddt dge (nhu vi du trén).

Chi ¥ réng véi phuong trinh d3 cho, néu ta chia ca
hai v&€ cho ¥1 - x2? = O thi ta duge phuong trinh tuong

duong: _
n1+x n l1-x%x
*)
1~x 1+x

1+x
3 =1 nén néu ta dat:
1-x 1+x

n

nfl-x
1+x

1+x : 1
=u thi = —,
1-x u
: e
Vay phuong trinh (*) ¢6 dang: 2u + —+ 3= 0.
u
T day dé dang suy ra nghiém x.
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BAI TAP
1. Giai ciac phuong trinh sau:
a)¥x+5 +420-x =7
b)3Vbx - 1 -49x+7 = 24x+2.
2. Giat cac phuong trinh sau:
a) 2x2+3x - 3+ Y2x2+3x+9 =30;

b)’J;+"\Jx+7+2‘Jx2+7x=35-2x;
V12—2x Vx_l 5
c) + =
x-1 12 - 2x 2
5 .
d)“«[(x-nz-‘il(mlﬂ:'z V-1,

3. Giai va bién luén phudng trinh:
N(@+ x)% + 4@ -2 = 532 - 22,
trong d6 a la tham sd. ‘

3. Cédc phutong trinh mii quy vé phuong trinh bdc hai.
Vidu 1. Glﬁl phuong trinh
W23+ W2 A 3)x=4
Gidi: Dé g ring (2 +43)2 A 3)=1
Nhan c3 hai vé clia phuong trinh da cho véi (¥ 2 - ¥3 )*
ta duge phuong trinh tuong duong: ;

W2 -43)% - a2 N3y +1=0.

Diit (2 - ¥ 3)* = t ; t > 0 ta duge phuong trinh:
t2-4t+1=0.

Phuong trinh nay c6 hai nghiém la:

ti=2—‘~[§;t2=2'+ﬁ.
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Vit =2 -43, tacs: (V2 -43)* = 2 -43.
hay Ia: (2 - ¥3)%% = 2 - Y3)L. Vay — = 1
~ hayx=2.

Véit, = 2 +43, ta c6: (W2 - V3 )% =
| =2+43 =@ -3)],
hay 1a: (2 -V3)¥2 = (2 - ¥3)-1. vay—- =1;
hay lax=-2.

Vay, nghiém cha phuong trinh da cho 1a x; = 2 va
X, = =2
Vi du 2. Giai phuong trinh:
6.9Vx_13 6Vx+6.4¥x=,

Giai: Ta phaic6 x # 0. Vi 4% 2 0, nén chia ca hai v€ cua
phuong trinh cho 4* ta duge phuong trinh tudng dudng:

{9 3 v1x
6. (—) - 13, (—-) + 6 =0

18\ _
bt (—2-) = y > 0 ta duge phuong trinh:

6y? - 13y + 6= 0.

3 2
Phuong trinh hay c6 hai nghiém: y, = E_ vy, = *3:-
iy 3' 8\ 3
Véiy, = —,ta cﬁ( ) LN
8T Tigll

' 1 . |
Tidé — =1lhaylax= 1.
: _x '
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" 2 L f3\x 2 331
Vd1y2=§*,taco(-2-) Z‘é*:(—) %

1
T dé ?= -lhaylax=-1.

Vay phudng trinh da cho c6 nghiém la x; = 1; x, = -1.

Chii y. Trong vi du 1 va vi du 2 khi gidi phuong trinh,
chiing ta da dung phuong phdp ddt én sé phu. Déi vdi
phuong trinkh mii, ngodi cdc phuong phdp: dua vé liy thita
cung mét cd s6 hodc logarit hoa, phuong phdap nay ciing rét
hay duoe st dung.

BAI TAP
1. Giat cac phuong trinh sau:
a) (x + 1)**-4%+3=1 ; p) x2@x - Dix+ D) = 50,
2. Giai cac phuong trinh sau: _
a) 3.4* + 2.9* = 5.6%, ¥

b) (Y3 - ¥2)* + (Y3 + ¥2)* = 2;
¢) 34" +8 _ 437°+5 4+ 27=0;

-X\2 TX 4 TX
d)2(7‘+7 ) _ 7(

3. Giai v& bién ludn phudng trinh:
9-1x-21 _ 43-1x-21 _a=0
trong d6 a 1a tham s8.
4. Cdc phuong trinh logarit quy vé phuong trinh bdc hai
Vi dy 1. Giai phuong trinh :

J+s=0

Igix + 10) + é— lgx2=2 - lg4

Giai: Diéu kién dé phudng trinh c6 nghia la:
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x> -10; x = 0.
1
Do -é' lgx2 = 1g |x| nén phudng trinh da cho c6 dang:

lg(x + 10) +lglx| +1gd = 1g107,
hay la: lg[4 1x| . (x + 10)] = 1g100,
hay la: 4 |x| (x + 10) = 100. | (1)
Xét hai trudng hop:
a) Gia s x > 0. Liic d6 phuong trinh (1) cé dang
x2+10x - 25=0.
Suy ra: x, = -5 ¥ 542 ; Xy = -5 - 542, nghiém X, thita
nhéan duge; nghiém x, < 0 bi loai.
b) Gia sit -10 < x < 0. Lic d6 phuong trinh (1) c6 dang
x2 + 10x + 26 = 0,
suy ra x = -5. Nghiém nay thita nhén duge.
Vay phuong trinh da cho c¢6 hai nghiém:
X, =-5+5Y2; x,=-5.
Vi du 2. Giai phueng trinh: : + 2 =1,
4 - lgx 2+ lgx
Gidi: Diéu kién dé phudng trinh cé nghia la:
Xx>0;4-lgx#0;2+Igx#0haylax>0;
x # 10% x # 10-2
Quy dong méiu s6 phuong trinh da cho ta duge:
2+ lgx + 204 - 1gx) = (4 - 1gx) 2 + lgx),
hay la: (lgx)% - 3lgx + 2 = 0.
Dat lgx = y ta duge phuong trinh: y2 - 3y +2=0.
Phuong trinh nay cé hai nghiém: y, = 1;y, = 2.
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Véi y, =1, tact: Igx = 1 suy ra x; = 10.

Véiy, = 2, ta cé: Igx = 2 suy ra x, = 100.

Ca hal nghiém nay déu chip nhan duac.

Chit y. D6t vdi phuong trinh légarit, cic phuong phdp
thuong ding la: phuong phdp dua vé logarit cing mét co
s6, phuong phdp mu héa va phuong phdp dit dn sé phu.

BAI TAP
1. Giai cac phuong trinh sau:
a) lgx + Ig(x + 15) = 2 ; b) log,x + log,9 = 3.
2. Giai cac phuong trinh sau:
a) loggx + log,3 = 1;
b) log ,x% - 14log, x* + 40log, Nx = 0. .
3. Giai va bién luan phuong trinh:
log,x? + 2log,(x + 2) = 1, trong d6 a la tham s&.
5. Phutong trinh luong gide quy vé phuong trinh béc ha.
Vi du 1. Giai phuong trinh: sinx + 3sin2x = sin3x.
Giai: Viét lai phuong trinh da cho dudi dang:
(sin3x - sinx) - 3sin2x = 0,
hay la: 2cos2xsinx - 6sinxcosx = 0,
hay la: 2sinx(cos2x - 3cosx) = 0, '
hay la: 2sinx(2cos?x - 3cosx - 1) = 0.
Nhu véy: w
a) Hoac sinx = 0 suy ra: x = kx (knguyén)

3+ W17

b) Hoic 2cos?x - 3cosx - 1 =0 suy ra cosx = “4 .
- +ﬁ o ] .

Ro réng'réng—a—z—l-— >1lva-1< 2 :-1_7 <0, .
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3-N7

nén ta chi 18y cosx =

4
3 -417 n

-=co’aczv_6i-§'<0.<x. _

Lie 46 cosx =

Vay: x =+ a + 2kn (k nguyén).
~ Tém lai, nghiém ciia phuong trinh @4 cho la:

: n
x=km, vix=+a+2kn vdi -E-_<a<x

3-917
va cosa = z
: 4
Chii y. Co thé thay sin3x = 3sinx - 4sin®x.
T d6 suy ra moi phudng trinh c6 dang
asin3x + bsin2x + csinx = 0.
déu c6 thé dua vé phudng trinh ¢6 dang:
sinx(Acos?x + Beosx + C) = 0.
Vi du 2. Giai phuong trinh:
2(sinx + cosx) + sin2x - 2 =0,
Gidi: Dit sinx + cosx = t, suy ra 2sinx.cosx = t% - 1 va
It]<¥2. ' |
Nhu viy, phuong trinh da cho ¢6 dang:
t2+2t-3=0.
Phuong trinh nay é6 hai nghiém t,=1lvAt,=-3.
Ré rang réng véi t, = -3 thi phudng trinh da cho vé
nghiém vi sinx + cosx 2 - ¥2 > -3.
Véit,=1,ta célsinxi- cosx = 1,
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: V2
hay 1a: ¥2sin(x + %) = 1, hay 1a: sin(x + 3;—) A=

Tit d6, hodc: x + % = %+ 2kn hay 1a: x = 2kn,

n 3n T
hodc: x + — = — + 2kn hay la: x = —+ 2k=.
4 4 2
Vay nghiém cia phuong trinh da cho la:
x=2knvax= %-’r 2kmn.

Chi y. Déi vdi nhitng phuong trinh cé dang:
F(sinx + cosx ; sinxcosx) =0
ta déu c6 thé diing phép déi bién s6'dé dua vé mot phuong
trink dai s6.
t2-1
2
1 -2

2
Déng thifi cdn lun ¥ rang |sinx + cosx| <¥2.

Néu ddt sinx + cosx = t thi sinxcosx =

Néu dit sinx - cosx = t thi sinxcosx =

BAI TAP

1. Gidi cac phudng trinh sau:

a) cos2x + 3cosx + 2 = 0,

b) 2sin?x + 3sinxcosx + cos?x = 0;
c)sinxﬂl-cotg—z"=2. P
2. Giai cac phudng trinh sau:

: A 5
a) sin2x - |sinx + cosx| + = =0,
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5
b) tg2x + cotg?x - 5 (X +cotgx) +3=0;

, , : . 5
c) sinx + sin%2x + sin?3x + sin%4x =—§ .

d) tgx + tg2x + tg3x + tgdx = 0;
e) 4(sinix + cos?x) - 4(sinBx + cosfx) - sinZ4x = 1;

1
g) sin3x + cos®x = %

3. Cho phuong trinh: cos?x + 6sinx = 4m? - 2,

a)_V&i nhitng gid tri nao cua m thi phudng trinh c6
nghiém.

b) Gidi phuong trinh khim = 42 .

6. Cdc phuong trinh phitc hgp quy vé phudng trinh
bdc hai. :

Vi du 1. Gidi phudng trinh: 4187 + 21/c0s’x _ g0 = @,

Gidi: Ta phai c6 cosx = 0, hay 13 x = %+ kr .

Vi
. cos®x

92te’x 4 9 9te% _ g0 =0,
Dat 218 = y > 1 ta duge phudng trinh:
y2+ 2y - 80=0.
Phudng trinh nay c6 hai nghiém: y, = 8, y, = -10. Hién
nhién ring nghiém y; < 1 bj loai.
Véiy, = 8 ta c6 2% =8 = 23,
Vay tg2x = 3, hay 1a tgx = + ¥3.

= 1 + tg2x nén phuong trinh dé,cho c¢6 dang:

Tt d6: x = + -:;—+ kn (k nguyén tay ¥).
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Nghiém nay théa man diéu kién cosx = 0.
Vay nghiém cua phuong trinh da chola x = + % + k.
Vi du 2. Giai phuong trinh:
 Jogy(3* - 1) . log,(3¥*! - 3) = 6.
(idi: Diéu kién dé phuong trinh cé nghia la:
x _ x
{2” 11_:»3[}}0 hay la {2(3:: } 1y >0 hayla x> 0.
Vi logg(3**1 - 3) = 1 + logy(3* - 1), nén phuong trinh da
cho ¢6 dang:
logy(3* - 1). {1+ logy(8* - 1)] =6 -
Dit log,(3* - 1) =y ta duge phuong trinh:
y2+y-6=0
Phuong trinh nay c6 hai nghiém y, = 2;y, = -3.
Véi y, = 2, ta c6 logy(3* - 1) = 2 = log,3%
Vay: 3¥ - 1 =9; hay la 3% = 10, hay la x = log;10.
(log,10 > 0 nén nghiém nay chép nhéan duge).
Véi y, = -3, ta c6 logg(3* - 1) = -3 = log,3-3
Vay3*-1=33% hayla3*=1+ % — _.‘22% "
hay la: x = loga(%) =logy28 - 3.

(1033(“3%) >0 nén nghiémlnay cha'j;'nha‘-n'duq::).

Vay nghiém cta phuong trinh da cho 1a:
x, = log,10 va x, = log,28 - 3.

47



RAI TAP
1. Giai cac phuong trinh sau:
a) spinzx + 81082 = 3
b) (x2 - Tx + 19)l08s* = (5x - 8) logsx;

o (V7 + aNZyeoex 4+ (7 - a3 )0 = L

2
d) 2.xi8x + 3 xlEx =5,
2. Giai cac phuong trinh sau:
a) 4'sx+1 . glex _ 2 3%e*3 =
: b) log,;, (1 -_'co'&‘Zx) = (log 2%
o) alostx | g yloga 4 6=,

7. Mot 58 hé phutong trink quy vé bic hai.
Vi du 1. Cho hé phuong trinh:
x+y=8§, (1)
l x2+yi=a, (2)
Véi nhitng gia tri nao cua a thi:
a) Hé v6 nghiém; b) Hé c6 m6t nghiém duy nhét;
¢) Hé c6 hai nghiém phén biét,
Giai: T (1) ta ¢6: y = 6 - x.
Thay gia tri y vio phuong trinh (2) ta duge:
2x% - 12x+ 36 -a=0 (3)
S8 nghiém ciia hé phudng trinh da cho 1a s nghiém cta
phuong trinh (3). Vay:
a) Hé da cho v6 nghiém néu (3) vé nghiém, tic 1a néu
A'=2a - 36 <0haylaa<18.
b} Hé da cho c¢6 mét nghiém duy nhét, néu (3) ¢6 mot
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nghiém duy nhat, tic la néu:
A=2a-36=0, tic 1&a a=18.-
Liic d6 dé thay nghiém cha hélax=y = 3.

¢) Hé &4 cho c¢é hai nghiém phan biét néu (3) ¢6 hai
nghiém phén biét, tiac 1a néw:

A'=2a-36>0,tacla; a>18.
Tém lai: a < 18 : hé v6 nghiém; a = 18 : hé ¢6 mdt nghiém
duy nh#t; a > 18 : hé ¢6 2 nghiém phan biét.
Vi du 2. Giai hé:
fix +4y =4 : (1)
] Xy =27 : 2)
(idi: Lap phuong hai v& phuong trinh (1) ta dugc:
(Vx + Ny )P = 4,
hayla x+y+ 3'3-)&_.\’ (:}\[—1;"”::5’“) =64,
hayla x+y =28
Nhu viy ta co:
x+y=28
Xy =27
Vay x va y 1a nghiém cua phuong trinh:
t2 - 28t + 27 = 0.
Phudng trinh nay c6 hai nghiém: t, =1 ; ¢, = 27.
Viy nghiém cﬂz_a hé da cho la:

=1 = 27
%1 va Xy
v, =27 yp=1 .
BAI TAP

1. Cho hé phudng trinh:
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x%=bx + ay
{_ y?=ax + by.
a) Giaihé khi a=3; b=4.
b) Giai va bién luén hé da cho.
2. (A - 1980). Giai va bién luén hé phuong trinh:
£-y=a
: {x?’ -y3=b% "véib>0.
8. Giai cac hé phuong trinh sau:

a) {2{;+2r'=4 b)
Ilx+y=28;

c) ( x3+y3+10=0,
{ﬂ+w+ﬁ=L
4. Giai hé phuong trinh:
{3x2+ 2xy + y2 =11
{x2 + 2xy + 3y2 =17,
6. Giai hé phuong trinh:
X+ty=25,
{x“ +yd =97
6. Cho hé phudng trinh

{a‘-*—a)':-%- (@ >0),

\x+y=bis1.
Véi nhiing gi4 tri ndo ctia a va b thi:
a) Hé c6 it nhat mét nghiém;
b) Hé c6 mét nghiém duy nhét;
c) Hé c6 nghiém vdi moi b.



7. (A.B.D - 1984). Cho hé phuong trinh:
Xx+y =-1, .
{xa -y3=m(x - y).
a) Giai hé khi m = 3.
b) Giai va bién luan hé di cho.
8. Mt s6 phuong trinh 6 dn s6' 0 mdu sé.
Vi du 1. Giai phuong trinh:
X 2 3 - m?

mx+1) x+2 mx+1)Ex+2) W
Gidi: Piéu kién dé phuong trinh c6 nghiém:
m=0
x#*-1 : e
X# -2
Phuong trinh da cho ¢6 thé viét dudi dang:
-2m-1x+m?-2m-3=0 (2)

Nghiém clha phuong trinh (1) 1a nghiém cta phuong
tirinh (2) thoa man diéu kién (*).
Phuong trinh (2) ¢6 hai nghiém:
n=m+*l; x,=m-3
Dé cac nghzém nay la nghiém cua phudng trinh (1), ta
thailoai cacgld trictam dé x < ~1;x = -2 vam 2 0.
X, =m+1=-2v8im=-3; khi dé x, = -6.
X, = =m+1=-1lvéim=-2; k}udéxz— =B.
Xy =M - 3=-2v6im= 1; khidéx, = 2.
Xp¥m-3= -lvfim= 2 khu:!tirx1 3.
‘Nhat vay:
Voim20,m=-3;m=+2; m#1thi phlIdngtrinh da cho
«d nghiém la:
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3 =m+1; x,=m-3
Véi m = -3, thi x = -6 ]1a nghiém.
Véim= -2, thi x = -5 13 nghiém.
Véim= 1,thix= 2langhiém.
Véim= 2,thix= 3Ianghiém.
Véim = 0, thi phuong trinh v6 nghia.

Vi du 2. Giai phuong trinh:

X 2x 3b -4
i = N
b+1 x-2 (b+1)(x-2)
Gidi: Didu kién dé phuong trinh cé nghia:
b=-1 -
[x S ©

Phuong trinh di cho 6 thé viét lai dudi dang:
x2+2bx - 3b+4=0, )

- Nghiém cua phudng trinh (1) 1a nghiém cua phudrng
trinh (2) théa man diéu kién (*). Nghiém ctia phudnng
trinh (2) la:

x=-b+Yb2+3b-4
Véi diéu kign: b+ 3b - 4 > Ohayb< -4 hoke b2 1.
K&t hgp véi diéu kién (*) d€ nghiém cta phuong trinh ((2)
12 nghiém clia phuong trinh (1) ta phai cé:
| bs-4;b>1
{x¢2 S
Cac nghiém cia phuong trinh (2) & dudi dang can thiic,
nén néu thay gid tri x = 2 vao biu thic nghiém ddé
tinh céc gia tri cla b d6i khi sé din dén viée tinnh
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tcoan phiic tap. Vi vay, dé cho don gian, & day ta sé thay
tiruc ti€p x = 2 vao phudng trinh (2).
Phuong trinh (2) ¢6 nghiém x = 2, khi b = -8. Luc dé,
. - L] = % "3b + 4
mghiém kia cua phuong trinh A x = 3 = 14.

Vay: Véib < -4 ; b>1;b = -8, phuong trinh di cho ¢
mghiém la:

-x=-bt\lb2+3b-4.

Véi b = -8, phuong trinh da cho ¢6 nghiém x = 14.

Vi du 3. Giai phuong trinh:
b a
+

X -8 x-b

= (1)

Gidi: Diéu kién dé phuong trinh ¢6 nghia:

X#a :
% *)
{ x#b.
Viét lai phudng trinh da cho dudi dang:
2x% - 3(a +b)x + (a+b)2 = 0. (2)

Nghiém cua phuong trinh (1) 14 nghiém cta phuong
ttrinh (2) thoa man diéu kién (*).

Phuong trinh (2) ¢6 cac nghiém la:
a+h
2

Cin ci vao diéu kién (%), ta c6 két luan vé nghiém cua
jphudng trinh da cho nhu sau:

x1=a+h; Xy =

X, =a+bh
Néua#0;b#0, a=b, thi L a+b
] y = S

2

53



Néua=0,b20, tl'n

Néub=0;a#0thix=

m|m M[CT'

‘Néua=b=0, thi phlmng trinh vé nghiém.
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Néua=b=0, thi x = 2a.
Néua = -b =0, thi x, = x, = 0.
BAI TAP
1. Gidi c4c phuong trinh sau:
(x+2)(x-3)

8) =1,
: x2.x.86
. B-x
b) - = 6 :
)'x'_—5 _ X -5

: . 9 .
C 2'?‘(- - ) 21;
)x x-1

21

d) —— -x2+4x -6=0;
S g T Tk

: T RS v a 1 1 21
e) - + = - = —

x+6 x+7 x+9 x+10 20

2. Giai cac phudng trinh sau:

2) a+tx - I % 1 _
Cax? T o x(a-1) a@-1)°
. _
b) -2a=a+1;
: 251 e -2'+' 2
c) x+-_-22-(£§-'~33*2—-)‘
il x \ m? - n



§3. Bai toan vdi cac phuong phap giai khac nhau

Bai todn 1. Gid sit phuong trinh ax?+ bx +¢ =0 ¢6 2
rnghiém dudng x,, X, ching minh rdng phuong trinh
ccx? + bbx + a = 0 ¢ling ¢6 2 nghiém dudng.

Gol cac nghiém d6 la x; va x,, chitng minh:

X, txa+xytx, 2 4

Giaii: Cdch 1.

Do phuong trinh ax? + bx + ¢ = 0 ¢6 2 nghiém x,, X,
cduong nén cé cac diéu kién.

A=bZ-4dac 2 0

b
x1+xz=-?>~0
C
X Xy = ; >0
b . b b
Chﬁyla-—>0,—‘"‘—-:-onen(———):(i)=-——>0
& a a a c

rnén swy ra cac diéu kién:

"A=b?- dac 2 0
b
Xg+Xg= - — >0

Tooa 0
XX, = — >
i c



Diéu nay suy ra cac nghiém x,, x, cla phudng trinh
cx? + bx + a = 0 ton tai va 1a céc nghiém dudng.
Do cic nghiém x,, x,, X4, x, 12 dutdng, nén ta 4p dung lién
tiép bat déng thic Cé-si ctia cac cap sd duong:
Xy + X+ xg+ X, =00 Xp) + (g Xp) 2
2 24X X, + 245X, = ‘2(41(1:{2 * "a‘:\tsx,l Yz
> A Toe = 414
Vay x; + Xg + X3+ x, 2 4. i

Cdch 2. Nhan xét rang, tit dinh ly Viét

mln

R .
— =4,
C

g X, ==+—"= = P G LR
e c c/a X Xy X X
: ; 1 1
NEN SUY ra X, + X, + X3 + X, =X, + Xg+— +— =
Xy *g
¥x, - + [Wx, - i
TR X +424.
o) )

Cdch 3. Goi xi_ la nghiém duong cta phuong trinh
axZ+ bx + ¢ = 0, tuc la ta cd axlz +bx, +¢=0

Do x, > 0, chia 2 v& cho x,2 ta duge:

: 2
a+ b (_.1_....) +c (1_) = 0,
xl . xl

nghia 1a %——lé nghiém cia phudng trinh cx? + bx + a = 0.
1 &
Tuong ty x, 12 nghidm dudng clha phuong trinh

_ 1 : :
_ a_x-z +bx +¢=0thi 2 13 nghiém dudng clia phudng trinh
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cx? +bx +a=0.
_ 11
Viée chilng minh x;#X,+x;4x, = X; + X, + — + — 24
e
lam tuong ty'cach 2 va cach 1.
Bai todn 2. Tim cac hé s6 p va q cua phudng trinh
xZ+px+q=0
sao cho cdc nghiém cta né thoa man diéu kién
{xl - X, =5 ®
3 ,
X, - Xy° = 35.
Gidi: Céch 1. Tt didu kién (*) suy ra
{x1=x2+5 {x1=12+5
Giai hé ta duge

{x2=-2 N {x2=-3 .

X, =3 X, = 2.
Theo dinh ly Viét
_ -2+3=1 p=1
p=xl+x2=l_3+2=_l = {p=—1
G (o) 9=
e {(-—3).22—6 g

Tém lai: p =+ 1, g = -6, thit lai p? - 4q = 25 > 0 nén
phuong trinh da cho c6 2 nghiém.

Cdch 2. Theo dinh Iy Viét cic nghiém cha phudng trinh
thdéa man
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X, +x,= -
{_.1 2 p o,

X%, = 4

(x; - x,)% = (x; +x)? ~ dx;x, = p? - 4q
=157 %0 =08 - X%+ xpxp + %57 =

_ = (%, ~ xx)[(x, + %)% - X;X%,]
Véi gia thiét (*) ta cé:

p? - 49 = (x, - x,)* = 25

{x‘ia _x23 3 (xl ‘xz)[(xl + x2)2 ‘x1x2] = ‘pz -g/=35

p? -4g=25
p-q=7
Tit 2 phuong trinh suy ra: -3g =18 = q = -6. .
Suy ra: p2=1.
Vay:p=+1;q=-6.

suy ra hé: {

Bai toén 3. Hay xac dinh m dé 2 phuong trinh:
x2-mx+2m+1=0,
mxZ-C2m+1x-1=0
¢6 nghiém chung.
Gidgi:
Cach 1. Goi x, 12 nghiém chung cia 2 phudng trinh,
khi dé:
x,2 - mx,+(2m+m)=0 - @
{ mx 2 - (2m+1)x,- 1=0 @

Cht §. Phuong trinh (2) cho phép ta ket luén x, = 0.
Nhan x, vao (1) rbi cong véi (2) ta duge x% - 1 =0 =
x, =1
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Thay x, = 1 vao (1) va (2) ta dude:
12-m+2m+1=0 {m+.2=0
=] -
m-2m+1)-1=0 -m-2=0
Vay méi m = -2, hai phuong trinh da cho cé nghiém
chung.

m=-2,

Cadch 2. Tt cac phuong trinh (1) va (2) rit ra:
x? + 1 x+1
m= = (3)
X -2 x(x - 2)

(Giai (3) suy ra x = 1, thay lai vao (3) suy ram = -2.

Cdch 3. Dat y, = x % thay vao (1) - (2), ta ¢6 thé coi d6 1a
hé phuong trinh bac nhit 2 4n sau:
y, - mx = -2m+1)
[my0 -@2m+ )x =1
Giai hé ta dudec:

~(2m + 1) -m 1 -m
y°=| 1 -@m+1) :lm e+
_ 4m? + 5m + 1
= m?-2m -1
i 1 -@m+1) . 1 -m i
x°_\m 1 l‘m —(2m+1)]*

2m? + m+ 1

m? - 2m - 1

Didu Kig 5 (2m2+m+1)2 (4m2 +‘_5m+1)
U Kigny, = = = _ .
e m? - 2m - 1 m? - 2m - 1

» A *
Bién d6i ta co:
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@CmZ+m+1)2=(m?-2m - 1) 4m?+5m+ 1)
<> 7m3+18m2+9m+2=0 <>
<> (m+2)(Tm2+4m+1)=0<> m= -2
(phuong trinh 7m? + 4m + 1 = 0 v nghiém).
Chii y. Thay m = -2 vao (1) va (2) ¢é 2 phuong trinh
x2+2x-3=0,
-2%24+3x-1=0
déu nhan x = 1 1a nghiém.

Bai todn 4. Gia sit a, b, ¢ 1a 3 canh ctia tam giac, chitng

minh rang phuong trinh
(b2 +c? - aBx? - dbcx + b2+ ¢2 - a2=0
lubn ¢6 nghiém.
Gidi: Cdch 1. N&u b2 + ¢2 - a’ = 0 thi phuong trinh ¢6

nghiém x = 0. :

Né&u b? + ¢? - a% 2 0, xét

A =4b%2 - (b2 +c2-a%)2=[2bc-b%-c2+2a?][2bc+b?+
+c?-al=[a?-®b-0f[b+c)-a2)=(a+b-c)a-b+
+c)b+c-a)>0.

Vay phuong trinh ¢6 2 nghiém.

Cdch 2. Theo dinh 1y ham cosin: b2 + ¢? - a2 = 2bceosA.

Phuong trinh c¢6 dang 2bccosA x? - 4bex + 2bccosA = 0
<>cosA . %% -2x + cosA =0,

Néu cosA = 0 = phudng trinh ¢é nghiém x = 0.
Né&u cosA # 0.=5 A’ = 1 - cos?A = sin?A > 0. Viy phuong
trinh luén c6 2 nghiém.
Cdch 3. Xét tam thic
f(x) = (2 + ¢ - a?)x? - 4bex + b2 + ¢2 - a?
tacé f(1)=20b-c-a)b-c+a)<0,
f(-1)=2(b+c-a)b+c+a)>0.



Vay £(x) ¢6 it nhat 1 nghiém trong khoing (-1, 1).

Bai todn 5. Gia st a2 + b? # 0. Chiing minh ring, it nhat
mot trong 2 phudng trinh

asinx + beosx + ¢ = 0, (1)
atgx + beotgx + 2¢ = 0 (2)
¢6 nghiém.
Gidi: Cdch 1. Phuong trinh (2) cé thé bién déi:
atZ + 2t +b =0t = tgx; xx—lf?i‘

Phudng trinh nay sé vo nghiém khi:
() a=c=0;b =0 suy ra (1) ¢c6 nghiém cosx = 0.

(ii) a = 0; A’ =¢? - ab <0 hay ab> ¢2> 0 ta sé chitng minh
phuong trinh (1) ¢6 nghiém.

Ding coéng thidc sinx = 2 ; COBX = S vii
o 1+
t=tg ~;— phuadng trinh (1) ¢6 dang
a 1itt2 +b 1;? +¢=0
<> (c-b)t2+2at+(c+b)=0. (1)
Néuc=b=>t=tg— = - -l-)— luén ¢6 nghiém; -

2
cxb>A=a2-(c2-b)=a%+b2-¢2>2ab-c2>0
do didu kién (i) ab > ¢ > 0. Vay (1) ¢6 nghiém. hay (1)
c6 nghiém.

Tém lai, néu phuong trinh (2} vé nghiém, ta cht.tng minh
duge phuong trinh (1) c6 nghiém.

Viy: cidp phuong trinh (1), (2) Iuen Tuén cé 1t nhét 1
phuong trinh c6 nghiém.
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Cdch 2. Do diéu kién a? + b2 # 0 nén ta bién ddi (1)

a : b c
SINX t+ ~pmme—— co8X = -
Ga\z+b.§ VaZ + b2 Uaz-*bz

c
< sin(x + SR gt gt e 3)
: ( q’) a2 + b2 _
: b
sing = —————
2 2
v6i ¢ 12 nghiém ctia hé phuong trinh { a a+ b
COSp = ——————
Va2 + b2
as i i e
Do (1) <>(3) nén: a) Néu (3) ¢6 nghiém: lﬁl <1
Do (1) <==(3) ) (3) ¢b nghig iy

<>c? <a? +b? thi (1) c6 nghiém.
) Néu (3) v6 nghiém <>c? > a? + b2,
Ta sé chitng minh (2) ¢6 nghiém.
Cht § nBa.a = 0, do gia thi6t a® + b2 =0 nén'b # O,

2
khi d6 (2) c6 dang cotgx = - _BS luén c6 nghiém. a # 0,

bién d6i (2) <>atg?x + 2ctgx + b = 0. (4)
Phuong trinh (4) c6 A’ =c? - ab>a?+b? - ab=

. 1 p)
:“3—32+(?—a-b) > 0.
4 2
Vay (4) ¢6 nghiém <>(2) c6 nghiém.
Bai todn 6. Cho ham sé
y=x3+20m - D)x2 + (m? - 4m + x - 2(m? + 1).
Xéac dinh m dé ham s6 dat cuc dai, cyc tiéu tai 2 diém
Xy, Xo théa mén diéu kién:
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1 1 1

LT ! + 2

bl (x, + Xg) (2)
Gidi: Cdch 1. Xét

vy = 3x? + 4(m - 1)x + (m® - 4m + 1). (3)

-3 . + 1
Tix diéu kidn (2) suy ra —-— 2 = —(x, + x,)

X, X9 2
1
ﬁ:b(xl * xg) [ - ——] =0.
X1Xg

a) X, + X, = 0. Do diéu kién x,, x, 12 cac diém cue tri cia
ham sd (1), nén 12 nghiém cia y’ = 0 cho bdi (3).
4(m -1 g
Theo dinh ly Viét x, + x5 = *-(Tl =0=>m=1
Véi m = 1, ham s6 c6 dang
y=x3-2x-4, y'=3x2-2
243

= cyc tri cta ham s0 dat tai x; , =+ B

b) x; + x5 # 0 =>x,x, = 2, Tuong ty trén, theo dinh 1y
Viét ta cé:
m? - dm + 1

T S =>m?-4m-5=0
Giai dugc m = -1, m = 5.

Thit truc tiép:
*m=-1 y=x3 - 4x% +6x - 4,

y = 3x?% - 8x + 6 = khéng c6 cyc tri.
*m=5 y=x3+8xZ+6x - 52,

y = 3x2% + 16x + 6 = thoa man diéu kién (2).
Vaym=1vam=5]la2giatricdn tim.



Cdch 2. Bién déi digu kién (2) va do x,, x, 1a nghiém
cta y' cho bai (3) nén

{1 1
@ ¢>(xi+x2)(xx —E)
4

I

0

4 3 i |
—(m-1)|———— - = |=D
:>3(m )[m2»4m+1 Z]
2(m - 1) (m? - 4m - 5) |
3(m? - 4m + 1)
K&t hop diéu kién y’ = 0 ¢6 2 nghiém, hay
A'=4(m - 1)% - 3(m? - 4m + 1)
=m?’+4m+1>0
hay: m<-2-45; -2+¥56<m.
Vay chicé m = 1 va m = 5 théa man.
2+px+
Bai todn 7. Cho ham sd y = L , b, g tham s&.
. px+q
Hay xac dinh p, q sao cho ham sd dat cuyc tri tai cac
difmx=0vax=4.

=0=>m;=1,my=-1, my=5.

pax? + 2q%x + pq - p%q

Gidi: Céch 1. Tinhy' =
¥ (px + g)?

vdi diéu kién x = - . =
P

Do x; = 0, X, = 4 1a cyc tri cia ham s6 d cho, nén chiing
12 nghiém ctia y’ = 0. Theo dinh ly Viét ta ¢6:

2q° 2
. P
Pq - p%q
XX, =) =] o
L& pq £
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Suy ra hé :

1-p=0
p=1
2q =
- —_— =4 g=-2
p

Kiém tra true tiépp=1,q=-2tacé ham sd:

-2x%+x -2 o - 2x%+8x
}':‘—_— : ‘\r:—_—-___'_'
x-2 (x - 2)%

¢6 2 nghiém x =0, x = 4.

Cech 2. Tit gid thiét x = 0. x = 4 [ diém cyc tri cua ham
s6 da cho nén chang 1a nghi¢m cuaa y' = 0 hay:

. Py - Py
vi)=0 &= ———— =0 = p=1,
q-
: 16pg + 8¢” + pg - gp?
Vi =0 = P =0

(4p + g)*
Dop=1néns8g-+16g=0vadoq#0néng=-2.
Vay p = 1. g = -2 la nhiing gia tri cAn tim.

L ) . -x%+ 3x + 5
Bai toan 8. Cho ham s6 v = *--~«~——4-——p tim cac gia
= _

tri cua p dé ham 6 ¢6 cyc day M va ede tiéu m thoa min h

thic IM - m| = 8.

X¢ - 8x+ (p+ 12)

G - 2
Ham s6 c6 cuc dai. cuc tiéu nén phuong trinh v' = 0 e
hai nghiém x, . x, Cu thé X, X, 1a nghiém phuong trinh

xZ-8x+pt+12=0,

Giai: Cdeh 1. Tim v = -
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1 : Xptxy=8
Theo dinh ly Viét ta c6 [

Léap bang xét dau:

X Xy Xq

4
AR

=% e W “ /M\

nén M = y(x,); m = y (x,).
Theo gia thiét:

il l¥x22+3x2+p -x12+3x,+p|
& ORI X, - 4 ) x, -4

; |(x1 - 4)(-x,% + 3x, + p) - (x, - H(-x,% + 3x, + p) ‘
XXy - 4(x) + xp) + 16

(% - %) [%,X, - 4(x; + ) + 12 + p]|

_ !x]xz - 4{x; + x,) + 16|

1%, - X,| |p+12 - 32+ p+ 12|

(p+12 - 32+ 16|
(x4 - x) [2p - 8i
= = 2(x. —}()
Ip - 41 =

do ta coi xy > %,. Suy ra x, - x, = 4, va két hgp lai ta
duge hé:
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sz - Xy =4
Lx, +x, = 8.
aiai ra dude x, = 6, x, = 2.
Do diéu kién x,x, =p + 12 suy rap = 0.
Cdch 2. Bién doi
-xZ+ 3x+p p-4

= —_——=x -1
y X -4 x -4

suy ra viéc tinh:

p-4 p-4

x2—4 x}-ei

IM - ml| = lylx,) - y(x))| = |x, - x, + [

p - 49K -x)

= - X,) + s
1(x, xz) XXy - 4(x|+x2)+ 16
p -4
=1y = X 11+ =
- S e el

= 2(x, - x,) (do gid dinh la x, > x,).
Do gia thiét 8 = |[M - m| nén 2(x, - x,) = 8 hay

Xo - X =4,

Ta c6 hé {_"2""1i4 = (T2
Xo+ X, =8 X; =

suyrap+12=x,x,=6.2=12 Vayp=0.

Bai todn 9. Tim m dé phudng trinh: x? - 4mx + 1 =0
c6 hai nghiém x,, x, théa mén diéu kién x, 20; x, > m.
Giai: Cach 1. Theo dinh ly Viét ta co:
.{'x] + xz =4m

XXy = B
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Do x, 20, t¥ x;x, = 1> 0= x, > 0. x, >0 nén lai ti

4m=x.l+x2> d=>m>0.

S x, + Xy
Suyra —— = =2m>0dom>0.
2 2
Khao sat d6 thi ham s8 x? - 4mx + 1 ta c6 so sanh

va diéu kién cé nghiém ctia phuong trinh suy ra:
A=dm? - 1>0=>m<-1/2va 1/2<m.
Két hop, taco m > e
Cdch 2. Phudng trinh d4 cho c6 2 nghiém théa man diéu
kién d4u bai, nén ta duge hé diéu kién sau:
{ A>0 4m? - 120

X,20,%x,2m 20, x>2m

: < L) 1.<
MRS T Em
zg - 2
x,20 A R

. X120 :
Tu{ SX+X-m20=34m -m>0=>m=0.
5 m
Cac diéu kién 1/2 < m vd 0 < m cho phép két lusn

. 1
mor =
2

Bai todn 10. Giai phuong trinh:

x3 - (2a + )x2? + (a2 + 2a - b)x - (a2 - b) = 0 biét ring
phuong trinh ¢6 nghiém khong phu thudc vao a, b.
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Giai: Cdck 1. Phan tich da thitc v& trdi cia phuong trinh

ra thia so:
(x3 - x®) - 2alx-x)+@-bx-1)=0
e (x-1)[x2-2ax+a?-b]=0
‘ ¥~ 150 %
{x2—2ax+az-b=0 l -2ax+a%-b=0.(%

Phuong trinh (*) c6 A'= a2 - (a2 -b)=b

Két luan.

Néu b < 0, phuong trinh ¢6 1 nghiém x = 1,

Néu b >0, phuong trinh c6 nghiém x, =1, x,, = a + b

Cdch 2. Do phudng trinh da cho ¢6 nghiém khéng phu
thudc a, b chitng t6 ham sé:

y=x3 - (2a+ 1)x* + (a? + 2a - b)x - (a% - b) ¢6 it nhét 1
diém ¢6 dinh (x,, y,) V a, b, & ddy cu thé Y, =0

:az(xo- 1) - 211(::;‘:,2 -xo)-i-xﬂa- Ju:ﬂ2 -bx,+b=0 V a.

Bing phuong phéap hé sé bit dinh suy ra:

X, - 1=0 X = 1
xtpz'xc):O = xo=1ho&Cx0:1
KO- xEobx, +b=0 U= lhotox2=b

Do 3 phuong trinh dé cho phai tuong thich, nén ta 6
x, = 1 la nghiém khong phu thudc vio a, b caa phuong
trinh da cho.

Bing phép chia da thie f(x) = xa -(2a+ 1)xZ + (a2 + 2a -

- b)x - az + b cho da thitc x - 1 ta duge phtwng tnnh
' -9ax+a?«b=0.

Trd 1:;11 phu’cmg phap cach 1.

Chu ¥. Vi phuong trinh d3 cho c¢6 dang phudng trinh
bac 3 du:
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ax?+bx2+cx+d=0
nén ta nhéin xét, téng cac hé st
atb+c+d=1-@a++@2+2a-b)-@%-b)=0
nén két luan duge ngay phuong trinh c¢6 mét nghiém x = 1.
‘Bai todgn 11. Gial phuong trinh bic 4
x - 4x?+3x2 +8x - 10=0
bi?’t ring phuong trinh €6 2 nghiém trai ddu va bang nhau
vé gid tri tuyét déi.
Gidi: Cdch 1. Phan tich da thuc vé trai:
-4 - (@ - B+ (3% - 6)=0

e (X2 -2)(x%+2) - dx(x? - 2)+3(x2 -2 =0

= * %% -2=0ae> x=1V2;

* x2+2-4x+3=0<> x*-4x+5=0, phuong
~trinh ¢6 A’ = -1 < 0 nén vb nghiém.

Véy phuong trinh ¢6 2 nghiém x; , = % ¥2,

' Cdch 2. Goi 2 nghiém trai dfu chia phuong trinh 1a
X, o = X x. (%, > 0) ta cd cdp dang thic:
%,0 - 4x 3+ 3x.2+8x -10=0,
xﬂ‘i +dx ®+8x? - 8x, - 10=0.

Tit 2 ding thic ta duge:

8x 2 - 16x,= 0= x, =0 x?=2 = x, = +42.

D& thit lai x, = 0 khong phai nghiém phuong trinh da
cho vd x = + Y2 13 nghiém phai tim cha phuong trinh
da cho. _

Cdch 3. Dung phuong phép hé s& bit dinh.

N&u phudng trinh da cho c6 2 nghiém 46 ddux=+a
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thi da thie f(x) = x? - 4x% + 3x? + 8 x - 10 ¢6 thé phéan tich
ra thita s6 dang
fx) = (x - a)(x + a) (x% + bx +¢)
= x4+ bx? + (c - a®)x? - a%bx - a’e.
Péng nhat hé s6 cta f(x) 4 2 biéu thic ta cé:

b= -4 = 4 b=-4
G~ 223 = c-a%=3 = a?=2
-ath=8§ a?=2 ¢35,
- a% = -10 -a2c=-10

Vay f(x) =x% - ax3+3x% + 8x - 10=0
e (x2-2E2-4x+5)=0 < x=+12.
Bai todn 12. Giai cac phuong trinh
x4 - x3-22x2+ 16x+ 96 =0,
-2x% - 3x+10=0
biét chung ¢é nghiém chung.
Giai: Cdch 1. Goi x; la nghiém chung cua 2 phuong
trinh, dé thay x, # 0, tacd
x,4 - xo3 22x? + 16x,+ 96 = 0, (1)
- 2x% - 3x,+ 10 =0. 2)
Liy ding thidc thi nhat trit ddng thilc sau, sau khi da
nhén né véi x,, ta duge x> - 19x 2+ 6x,+96=0 (3)
Lai 18y (2) - (3) ta duge
17x,2 - 9%, - 86 =0,
43

: T
Kiém tra lai X, = -2 la nghiém chung cua 2 phuong

trinh da cho.
Thuc hién phép chia da thic ta co:

Giai phuong trinh nay, ta dugec x, = -2vax, =
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(i) Phuong trinh (2); x? - 2x2 - 3x + 10 =0
s (X +2)x2-4x+B)=0
c6 1 nghiém x = -2.
(i1) Phudng trinh (1): x4 - x% - 22x2 + 16x+ 96 =0
o (X+2)(x%-3x%2 -~ 16x+48) =0
= hofic x+2=0=>x,=-2
hodc x3 - 3x% - 16x +48 =0
= .x%(x - 8) - 16(x - 3)=0, tdec 1a (x - 3)(x2 - 16) = 0.
Vay (1) ¢6 4 nghiém:
X, = -2; x5 = 3, X34 =X 4,
Cdch 2. Phan tich ra thita sd cic vé trai cua 2 phuong
trinh da cho:
Phuong trinh (2): x3 - 2x2 - 3x+10=0
> x7+2x2-4x2-8x+5x+10=0
> xAx+2)-4x(x+2) +5x+2)=0
<« (x+2)x%-4x+5)=0.
Suy ra phuong trinh (2) ¢6 1 nghiém duy nhat x = -2,
Theo gia thiét, x = -2 s& la nghiém cta phuong trinh (1);
x! - x3 - 22x2+ 16x + 96 = 0 ‘
= x'+ 2x3 - 8x3 - 6x3 - 16x% - 32x +48x + 96 =0
<> x3x+2) - 3x%(x+2) - 16x(x+2) +48(x +2) = 0.
Ta quay vé cach 1.
Bai todn 13. Xac dinh m dé phuong trinh
x3- (%+ 2m) x2 + (2m? - 2m + 2)x - m? + %m =1=0
¢6 3 nghiém duong phan biét.

Giai: Cdch 1. Phén tich da thic v€ trai chia phuong trinh
ra thita so:
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1 . ;
(x? - E’-xz) - (2mx? - mx) + [(2m? - 3m + 2)x - m2 +
3
+ —m-1]=0
2
1 .
<> Ex (2x - 1) - mx(2x - D) +
, 3
+ {m* - E m+ 1)(2x - 1) =0

; 1 : 3
= (Zx—l)[E x4 - mx + m? - -2—m+i]=0

1
2x~-1=0 => x= —
2
1 3
—x?-mx+m?- —m+1=0. *
5 5 (")

] f gea s
Phuong trinh da cho ¢6 1 nghiém x, = 7} ; de prrdng
trinh ¢6 3 nghiém duong phan biét ta cdn ¢6 phuong
; ; : 1
trinh (*) ¢6 2 nghiém duong phan biét = o tic la

1 : , 3 B R
f(x) = S x? - mx + m? - 5 ™ * 1 thda mén céc diéu kién:

1
f( 2 } # 0
A=m? - 4, —l-(m‘% 3m+1’)>0
2 2
X, +%x,=2m >0
XX, =2m? - 3m +2>0

73



1 1 s 5
e [ —-—m+mé- —m+120 = m?-2m+—=0
4 2 2 4

-m2+3m-2>0 = 1< m<2
m > 0.
Vay 1 <m < 2 12 diéu kién can tim.

Cdch 2. Xét ham sd béc ba:

€

1 :
y =x° - (E + 2m)x? = (2m? - 2m + 2)x - m2 + 5 M 1.

Dé tim nghiém dic biét cia ham s¢ ta xét xem ho
ham c6 di qua diém cf dinh dang (x,, 0) hay khéng.
Muén vay xét da thitc theo m tai diém (x,. 0):

3
m2(2x - 1) - m(2x2 + 2x - —2—) : 5

1 -
+ %8 _—2x2+2x-1:Ovédéngnhéft-hésﬁcuam
bing 0 ta c6

: i
2x-1=0 R
[ _ [ %y N

3 1 3
2 2 2

1
kx3-*2—"2+-21-;-—1=0 g
i 1 - - . - = a
Vay (x, 0) = (E; 0) Ia diém c6 dinh cia ho dé thij
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ham da cho hay phuong trinh dang xét c¢6 nghiém dac
biét x, = ]? ,
Tré lai cach lam 1.
Bai toan 14. Cho phudng trinh
x3+ax?+bx+c=0 (1)
Hay tim cac diéu kién lién hé giita a, b, ¢ dé phuong
trinh c¢6 3 nghiém phan biét lap thanh cip s6 céng.
Gigi: Cdch 1. Goi 3 nghiém phéan biét caa (1) la
X) € Xy < Xj.
Do gia thiét ba s6 x,, X,, X; lap thanh cé’b 86 cong, ta co
dieu kién x, + x5 = 2x,. (2)
Vi (1) ¢6 3 nghiém phan biét, nén da thdc vé trai cé
phén tich: -
x3 +ax? + bx + ¢ = (x - x)(x - X){x - xy).

Déng nhat cac hé s6 cia x° = 1, x!, x? ta c¢6 dinh 1y Viét
val phuong trinh bac 3:

tx,tx,=-a 3)

X Xy + XpX3 + X9, =b 4)
Al )
. a :
Két hop (2) va (3) ta duge x, = - e Thay %= = _;,.

la nghiém cua (1) ta dugc hé thitc:
a\3 g\l a ; ;
c— 4 al-=} + bl-—]4c=
( 3) a( 3) ( _3) =0
<> 2a%-9ab+27c=0 - (6)
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T (3), (4), (5} va X, = - — tacé:

a 2a
(B) = x;+tx,=-a + ==

& 8"
(4 = xx3+x5(x, +x5) =D

: 2a?
= X X3=b - 2x22-: b - .

¢ c 3c
5) = XX, = - —F =T- — = —
®) )_‘1 B x2 a a
3
Tom lai: 2a
X+ Xy= - —
3
2a% 3
XXy=b - = = TC (do (6)).
X, X, 14 nghiém cia phuong trinh
: 22
. x2+_.2_%..x.4. 2_3 -b=0
9
Phudng trinh phai ¢6 nghiém hay:
a? 22 a® 1
R L o SR W B W
A 9 9 3 3 (a®* - 3b)>0

Tém lai: a, b, ¢ phai thoa méan 2 diéu kién
{Zaa - 9ab + 27¢ = 0,
a2 - 3b>0.

Cdch 2. Do difu kién x,, x,, x, 14p thanh cp s§
cdng, nén lam phép doi truc toa d6 dén diém géc (x, 0)
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cac diém nghiém (x,, 0), (x5, 0) sé dé1 xiing qua (x,, 0).
Mat khac ham s6 bac ba y = x3 + ax? + bx + ¢ ¢6 3 nghiém
nén sé co cue dai, cuc tidu,
Vay diém (x,, 0) ]a tim d5i xing cla dé thi hay d6 chinh
1a diém uén.

a
Tt diu kién c6 cuc dai va cuc tiéu suy ra
y’ =3x2 + 2ax + b = 0 ¢6 2 nghiém phan biét
= A=a%-3b>0.
o - a
Diéu kién x, cing 1a nghiém: y(x;) = y(- —?:) =0
suy ra
2a% - 9ab + 27c = 0.

2a3 - 9ab + 27¢c = 0,

ol b, & b i { .
- a2-3b>0.

Bai toan 15. Cho phudng trinh

a2 b2
— 4+
X x -1

=1 (1)
Tim diéu kién a va b dé phudng trinh ¢6 nghiém.
Gidi: Cdch 1. Bién ddi phuong trinh d3 cho thanh
a%(x - 1) + b2x = x(x - 1) véi diéu kién x # 0,
x#l <> x2-@2+b2+Dx+a?=0. ()
TaxétA=(a2+b2+1)-4a=
=(a? + b? - 2a)(@% +b? + 1 + 2a)
=[a-1)2+bZ[(a+1)2+Db2]>0Va,b.
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Do dé, phuong trinh (2) c6 nghiém véi V a, b.
Mat khac, (2) <> (1) véi diéu kién x # O va x # 1, nén:
x#0=> didukitn0 - a?+b2+1).0+a20 =a=0,
xzl=>didukignl - (@?+b?+1).1+2a%220 =b=0.
Vay véi a =0, b # 0 thi phudng trinh (1) ludn ¢6 nghiém.
Trudng hop a = 0, b # 0 phuong trinh (1) cé nghiém
x=b¥+1:
a+ 0, b= 0 phudng trinh (1) c6 nghi¢m x = a%
Két luan Pé phuong trinh (1) c6 nghiém, “didu kién 1a
a? + b? = 0.
Cdch 2. Xét tam thic vé trai cua (2)
f(x) = x2 - (@2 + b% +1)x + aZ.
Dé kiém tra f(0) = a%®> 0,
f(1) = -b? < 0.
Diéu kién d€ (1) 6 nghiém la ta c6 tam thiic f(x) c6 ft
nh4t 1 nghiém khée 0 va khac 1, do d6 can diéu kién:
£(0) > f(1) <> a?+b%>0.
Bai todn 16. Cho 2 phuong trinh
f(x)= x% - 2px +n =0, (1)
gx)= x% - 2mx+n=0. : (2)
Tim &if’iu kién cdn va di dé m&i phuong trinh ¢6 1
nghiém nim xen giita 2 nghiém cua phuong trinh kia.
-Gidi. Nhan xét ring n€u n = 0 suy ra f(x) c6 hai nghlem

0 va 2p va g(x) c6 hai nghiém 0 va 2m. Di€u kién gia thlet
khong théa man. Vay chi xét n = 0.

Mat khac, d€ f va g c6 hai nghiém, phai cé cac diéu kién
Ap=p*-n>0vaA, =m?-n>0
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Cdch 1. Didu kién can. Khong giam téng quat, do f(x) va
g(x} c6 vai trd nhu nhau, gia thiét ring 2 r}ghié‘zm cua f la
- X, < Xy, hal nghiém cua g(x) la x5 < x, va sip x€p nhu sau:

Xy <Xy <Xy <X, (3)

Theo dinh 1§ vé diu cua tam thiic bac 2, ta ¢é:

gx) >0 <> g(x) =x,%-2mx, +n= xl-z' - 2px, +

+n + 2px; - 2mx,; = 2(p - m)x, >0
g(xy) <0 == glxy) =2(p - m)x, <0

flx3) <0

f(x,) > 0

= g(x,) glxg) <0 = 4(p - m)2x Xy < 0. - (4)

Theo dinh ly Viét: x,x, = n nén {(4) <> 4nlp - m)2 <0
=»>n<0.

Vay n < 0 1a didu kién cin dé 2 ham s6 f(x) va g(x) ¢6
nghiém xen ké nhau trén truc sé.

Diéu kién dd. Véin < Osuy ra Ay = p2 - n > 0, A, =
=m? - n >0, vay f(x) ¢6 2 nghiém phén biét x; x,.

Xét g(x,) = x,%- 2mx, +n=x% - 2px, +n &

+ 2px; - 2mx; = 2x,(p - m),
g(x;) = %2 - 2mx‘,.+n"—*x22- 2px, +n +
+ prg - 2mx, = 2x,(p -~ m)
= g(xl) 8%y = 4 X;Xq{p - m)?=4n(p - m?<0don< D

Vay hai 56 x| X, ¢6 mot s nim gifta hai ngh:ém cia g
va mét s6 nim ngoai hai nghiém dé.

Tuong ty xét f(x,).f(x,) = 4nlp - m)* < 0 c6 két 1u;ﬁ-n
tudng tu.

Két ludn. n< 0l didu kién cdn va da dé 2 phucng trinh
da cho c6 nghiém nim giia nghiém ctia phuong trinh kia.
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Cdch 2. Diéu kién cin. Khéng giam téng quat ta gia
thiét c6 (3), tic 1a: x, < x5 <X, < X,.
(xj = xg)(xz E xg) <0 5)

Suy ra
(.Xl i xq)(xg it '!(4) >0 (6)

Chu ¥ difu kién Viét { Xp *+ Xy = 2p
X)Xy = n

Bién ddi (5) <= xZ - (X, + X,)Xq + XX, < 0
<= x% - 2px; +n<0

<> Z2mx, - 2px, < 0.

Suy rai Sxg(m < 1) <0 ) = 4x,x,(m - p)*<0.
Tuong ty: (6) = 2x,(m-p) >0 (6)
hay n < 0.

Diéu kién di. Don < 0 = A/, Ag‘ > 0 nén cac phuong
trinh (1), (2) c6 2 nghiém x,, X,: X4, x,. Theo Viét:
X Xy = XgX, =n <0, o
suy ra X,, X, trai dau hay x, <0 <x,.
Tuong tu: x; <0 <x,.
Khéng giam téng quat ta xét 2 kha ning sip x&p x,, x,,
Xs, X, nhu sau: .
1) x; <x3<0<xy<xy; .
11)x1'=x3<0<x4<x‘,‘ |
* Didu kién i) x4y ra = diéu kién di duge ching mmh
* Pidu kién ii) xay ra, suy ra:
{le 1>1%s] =%, 1%, = -n >|x41x, = -n = mau thuén.
Xg > X4
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Két ludn. n < 0 la diéu kién can va du dé 2 phuong trinh
(1) var (2) ¢6 2 nghiém. Dong thoi. méi phueng trinh c¢6 mot
nghiém nam gida hai nghiém cua phudng trinh kia.

CHI DAN VA DAP SO BAI TAP

CHUONG |

§1.
b
1. Chu ¥ ring ————— = - + {15,
1y rang Ty S

Tit d6 suv ra phudgng trinh ¢An lap la:
X* +8x+1=0.
2. TuecaA=(h®+¢% - a7)? - |b~= =
={h?+ ¢¥ « a2 + Zheb? + o7 - 0¥ - Zbhe) =
= [(h+ )2 - a*][th - a)* - a¥] =
=h+et+wb+re-aytb-ctayh-c-a <
3. Tavoy, = 'p]i -y A= u,f = g,
T do: &, + A, = p, 2+ p,2 - dly, +q9) = (py - pF 20
Vay trong 3, va A, phai e it nhat mét s6 khéng am.
4, Khong tén tai k thoa man dau hai (cha ¥ rim,t: dé phuong trinh

¢ nghiém ta phai co: k < 49).

5, I{ht,xn;.L ton tai L dé phudng (rinh vo nghiém duy nhat (xem cich
giai ¢ phan “him sé”. Tap 1) -
o | he = g%
6. Tt gin thiét suy ra p
lh+e =a4%-a
Vay b, ¢ chinh li nghiém cua phudng trinh

- -ax+at=0 %) -
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Do phuong trinh (*) ¢6 nghiém, ta suy ra cac két qua cdn ching

minh,

7.E=q

8.x. 2 (p? - 2qx + (p* - 4pPq) =0

9. a9M=V4-2m; N=V¥i-2m+2V%.trongd6com la

nhilng gia tri iam cho phuong trinh 6 hai nghiém khong am.

b) m = 2 hoac m = -2.

o Im| 2 Y2 +¥5.

10. Xem vi du 5 (trudng hop k = 2).

12, Tir gia thiét suyra A =b? - dac = (a - ¢)*,
-h+@-c)

Tt dé. x, , = ————— la sd hiu 1.
o 2a

13. Phaico dong thoi:c# 0;a=b;a+b+c# 0.

14. Diéu kién dé phudng trinh c6 nghia: x # pi x # q.
Ta xét hai trudng hdp:

@) Gia st p = q. Khi dé phudng trinh da cho c6 dang:

a2+ h o
x-p ©
o i \ - b a ag + h2
Phuong trinh niy c6 nghiém x = p + # p.

B) Gia st p # q. Khi d6 phuong trinh da cho c6 dang: c(x - p)(x -

-q) - aelx - @ - b’(x - p) = 0 (1). R& rang rang phuong trinh (1)
khang thé cé nghiém x = p hoéc x = g (do p # q). Bdi vay, phuong trinh

da

cho c6 nghiém néu phuang trinh (1) ¢6 nghiém. Phuang trinh (1)

tutgng dudng vt
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ex? « (@l + B+ op Feix + (%t bp Fepg) =0 ()
Ta chi cdn chitng minh (2) cé biét thic A > 0 13 du:
Ta co:
A=[a%+b>+c(p+ @F - delaq + bPp +cpg) = (a* + b3 +
+2(p+ g) @+ b? ) +¢? (p+ q) - dealq - deb?p - depg
(a® + b2)% + 2¢pa® - 2cpb? - 2cqal + 2eqb? + (p? + ¢* - 2pa)
(% + b )2 + 2a%(p - q) - 2cb*p - @) + ¢Hp - @*



= (a? + b%)? + 2c(p - g)a® - WA+ c¥(p - )
={a% - bY? + c(p - gita® - bH + Ap - q¥* + 4ab?
= {(a% - b2 +o(p - @) + 4a%h2 > 0.

Vay phudng trinh (2) co nghiém. T dé suy ra phudng trinh da cho
Tudn 1udn ed nghiém,

(Cha y: Néu da hiét dinh 1y dao vé& d&u cia tam thic, thi bai toan
niy déc gia c6 thé giai bing mot cach khac ngén gon hon).

15. Viét lai phuong Lrinh thi nhat dudi dang:

(x = a)(x - 2a + 1) = 0. Tz d6 suy ra x; =« hodc x5 = 200 - 1.

2
16. k=2vak=—

17. Diing phuong phap tueng tif nhu vi dg 10,
18. Coi cac phuung trinh da cho la phuong trinh bée hai d6i vdi x.
a) Phudng trinh 6 ba nghiém:

{x=0, x =4, {x=-4

y=0. y=2. y= -2,
x=3 = (x=-3

b) b1 om :
y=—2~_+2kﬂ va y=——2*+21m

19. Gia tri l6n nhét bang 18.
Gia tri nhé nhat bang 8.

b
: . L P ; 4 XI+X2='_‘ y
21, Tit gia thiét suy ra x;, x, > 0. Ta ¢b a !
b
xlx?— m X

itdéd ¥— 4 | — = iy _'
T dd ‘l o " ;: mxtxz :
Vay tacdnchon o, = 1; gy = + 1.

22. Gia aét ngude lai, ton tai sd ty nhién n sao cho n® + 5n + 16
chia hét cho 169, tiic la ta c6 n? + 5n + 16 = 168k (n, k Ia nhﬁng 86
tu nhién). ;
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Tit d6 suy ra phuong trinh n® + 5n + (16 - 169k) = 0 c6 nghiém
nguyén dudng. Ta c6:
N V13(52k - 3) !

n
_ 2 s .
PE n nguyén ta cin phai c6 13(52k - 3) = m? Suy ra cin phai cé
52k - 3 12 béi s& cia 13. Song diéu nay khong thé cé.
23.Dita=2p+1;b=2n+ 1;c=2q+ 1. Suy ra:
n{n + 1)

A=b? - 4ac =8 -2pq-p-qg-1]+5
Vay A _khﬁng phai 1a 88 chinh phuong (mdt sd chinh phuong lé
khéng thé cd dang 8k + 5). _
24. Ta ching minh A = b? - 4ac khong phai s chinh phuong.
Gia sit b2 - 4ac = k? véi k |a s8 nguyén khong am. Tit d6 4a.abc =
(20a + b +k).{20a + b - k), nhu vay s6 nguyén to abc 12 udc s6 cua

(20a + b + k) hoac la udc s8 clia (20a + b - k). Diéu nay khéng thé xay
ravi(20a +b+k)<abcva20a+b - k < abe.

25. 2) |x,| <1 thi hién nhién ding. Gid sit |x,| > 1.

b 4
i = ¢ s =
Ta ¢é: bx, + ¢ = -ax,? suy ra: -x>= — x, + — .
a a
: c b c
Tacé: |x,12= |—x,+ —| <l—x, |+ =%
a a a a

b c
<M(Ix,| + 1) (véi M = max{|—| ; |—[}).
: a a

1%, 1% - 1 £k %, % .
Ix,{ -1 Ix,l -1
Tuddésuyra {x,| <1+M.
AT i
XX =m+n+l

Tt d6 suy ra: n{m - 1) + (x, - Dix, - 1) = 2.
Déng thitc trén chi xdy ra néu:

{- n(m - 1)=1 n(m - 1) =0

Hx - DXy - D=1, ho#ic {(x, - {x, - 1)=2,

“Ta e M(Ix,| + 1) =M.
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hodic nim - D=2,
ol - Dy - =0
Trong ca ba trusng hgp déu suy raa mn < 4.
29. Viét lai phuong trinh dudi dang:
(1 - y)x2+ 8x + (7 - y)= 0. Néu (x. y) la nghiém cta phuong trinh
trén thi ta phai co A" > 0. Tir dé -1 <y =9
1
- > x HeTEe
Vay cip nghiém can tim la: c2
y=9.
§2. I. Phuong trink bde cao.
3.a=+3. 6.8>(n-b*.7.x=2 x=4.
2. Phuong trinh vé £
l.a)x, =4; x,=11; byx=2
; 9
2. a) Dat V2x% + 3x + 9 = ¢ suy ra; X, =8 %, = =
b) Phuong trinh ¢6 dang: VX +Vx + 7 )2 + (VX + X+ 7) - 42=0.
Suy ra nghiém ectia phuong trinh la:
29,2 ) 5 S 3 17
x=(—]. C) Xy =2 Ky =, i
( 12 ) : & 11 15
3. Néu a = 0: phuong trinh ¢6 mdt nghiém x = 0. Néu a # 0: phuong
trinh 6 hai nghiém:
63a
65

=0 vA %3 =
3. Phuong trink ma.
Layx,=0,x,=1, %3 = 3, b)x; =2 x,= -{1+ lcg52).
2.8)%, =0, %=1 b)x=0 (8§ ring (V3 -¥2)N3+42)=1;
3
c) x1_=--é~ 1% = -1; dyx=log.3 ﬁ).

3. V6i -3 <a < 0 phuong trinh ¢6 nghiém x =+ log,(2 -¥d +a) +2. " -
4, Phyong trinh Idgarit. .
Layx=5 bx;=3x=%
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N2

2.a)x=3; byx;=4, x,71, x, =——

3. Vi 0 < a 2 ¢t phuong trinh ¢é ba nghiém:
xlz-l"-dl-ﬁ; X, =-1-41-+4a;
Xy = -1 +N1+47

_ Véi a > 1 phudng trinh chi ¢ m6t nghiém
x=-1+y1+¥a. -

5. Phrtong trinh lugng gide.

2. a) Dat sinx + cosx = t. Liic d6 phuong trinh c6 dang

1 1
£2 - jtf +—=0hayla (|t] - —)¥=0.
-4 2

b) Dt tgx + cotgx =t suy ra: tgx + cotg®x = t¥ - 2.
" ¢) Pua phud’rig‘ trinh da cho vé dang:
cosdx{4cos?2x + Zcos2x - V)= 0
d) Dua phuong trinh da cho vé dang:
sinbx{4cos?2x - cos2x - 1) =0.
e) Dua phuong trinh da cho vé dang: 2cos®4x « cosdx - 3 = 0.
g) Dua phucng trinh da cho vé dang:
sin*2x - 8sin®2x + 7= 0,
8. a) Phuong trinh c6 nghiém néu: |m] <V¥2 .
6. Phuong trinh phite hap.

3 2 .2 81
1. 3) Chu Sr rﬁ_ng: R1e08°x = gyl -&in7x =

; Elsings .
b) %=1 x,=3 x;=9.

¢) Chi § ring (V7 + 448 )(N7 - a¥3) = 1.
3
+1’1 i
L

; ; 8 5
2.a)x=001; byx,= E+ 2kr, xy= ? + Rkn.



7. H¢é phitong trinh.

3. a)(x=Ly=20valx=27y=1}
ME=Ly=9fvalx=9 y=1)
¢) Hé vo nghiém. '

4. Datx=ky.suyra 102+ 3k -4=0.

T do

i

G =

x=1 x=-1 X

Y:2v 1'""_"'2! Y

va

5. x=2 . x=3
I {y =3, { y =2
B.a)ah *l<1/16 b)a”™*1=1/16; ¢)D<a<1/16.
8. Phutong trink cé Gn s6'd mdu so. ;
1. a) Nghiém 14 moi x # -2, mo1 x = 3.
b} Phuang trinh v6 nghiém.
X
x-1

¢) Céng ca hai v& cua phuong trinh vdi 2x(
mhuong trinh bac hai,

) ta dude

%2

y2 -8y -1=0viiy= ol

d) Patx? - 4x+10=y.

 Chig 1 1 4

4] 1y rang: - = ; .
SARE x+86 x+ 10 x%+ 16x + 60

1 o 2

X+ x+9 x% + 16x + 63

T do, dat x? + 16x + 815 =y,

2, 2) Khi a = 0 hoftc a = 1 phudng trinh v0 nghiém; khi.a # 0 va
melix,=-a;X,=a- 1, ' .

b) Khi a = 0 phuong trinh v6 nghiém, -
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Khi a # 0 phuong trinh c6 nghiém

y=atl up=1+—.
a
c) Vdi m = n va m # -n phugng trinh co nghiém
m+n m-n
Xy = :: KXo = :
B B 4 m+n

d) Khi a =0 hoge b = 0 phuong trinh vé nghiém: néu a > @ va
b > O thi phitong trinh ¢6 nghiém
kg =kadb; % ,=+ba.



 CHUONG II
TAM THUC BAC HAI

Tam thite bac hai 1a mét biéu thite ¢6 dang:
f(x) = ax2 + bx + c (a = 0).

Trong chuong I ching ta da xét bai toan tim nghiém caa
tam thic d6. Trong phin nay, cAc bai toan chu yé&u dudge
dit ra 1a khao sat ddu cia tam thic khi-x thay déi va céc
van dé lién quan.

§1. Pinh ly thuan vé dau cua tam thitc bac hai

Dinh 1y: Cho tam thic f(x) = ax2 + bx + ¢ (a # 0).

Néu A <0 thi af(x) > 0 véi moi x;

Néu A =0 thi af(x) > 0 véi mol x

; b
(af(x) =0 chi khix = - —);
2a

Néu A >0 thi tam thiic c6 nghiém phan biét
Xy, Xg (%) € %) v {af(x) > 0 néu x < x5 x> X,
: af(x) < 0 néu x, < x < x,.

Dé gidi duge cac bai toan trong phén nay, cic em hoe
sinh phai biét dudc cach giai cac bt phuong trinh bac hai,
cach giai mdt s& hé bat phuong trinh don gian va cubi eing
la cin phai biét duge hinh dang d6 thi cha mét ham s8 bac
hai tiy theo d4u cua hé s a.

Vi du 1. Cho tam thie f(x) = x2 - 8x + m + 10. Ty theo
céc gia tri cﬁa m hay xic dinh ddu cla tam thic da cho. -

Gidi: Tam thitccohé sa=1>0 va ¢6 biét s6A' =6 - m.
Vay: :
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1) NSuA' <0 <> m>6: f(x) >0 vx
2)NéuA' =0<=m=6:f(x) >0 vx
(ddu bang xay ra khi x = 4).
3) Néu A’ >0 <> m < 6: Khi d6 tam thizc da cho ¢é hai
nghiém phan biét x,, x, (x, < x,) va:
f(x) > 0 khi x < x, ho#ic x > x,;
f(x) < 0 khi ¥ LX< x5
Vi du 2. Cho tam thite
fx)=(a+ 1)x% - 2(a- 1)x+3a- 3.
a) V6i nhiing gia tri nao cua a thi f(x) < 0 véi moi x?
b) Véi nhiing gia tri ndo cua a thi f(x) > 0 véi moi x?
Gidi: Khia+1=0haya=-1taco: f(x)=4x - 6.

Nhu vay f(;t) < 0chikhix< —g— Vay véi a = -1 ta khongg
thé ¢ f(x) < 0 voi moi x. Ly luan tuong tu, v4i a = -1 ta
ciing khong thé ¢6 f{x) > 0 vdi moi x.

Duéi diy ta chi xét truong hop a = -1.

a) Muén f(x) < 0 véi moi x ta cdn phai c6:

a+1<0 a+l1<0
{ y hay
A <0, 2(a - 1){a+2)>0,
| a< -1 .
h { T S h < -2.
') a< -2, hodca>1, W=

Vay véi a < -2 thi fx) < 0 véi moi x.
b) Mudn f(x) > 0 v6i moi x ta ciAn phai cé:

{a+1>a a+1>0, .

A' <0, hay 2a - Da+2)>0,
c(a>-1

h { - T

P Magles ipeamy, BN
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Vay véia > 1 thi f(x) > 0 vdi moi x.

Vi du 3. V6i nhiing gia tri ndo cia m thi bat phuong
trinh (m + 1)x? - 2mx - (m - 3) < 0 ¢6 nghiém?

Gidi: Ndu m + 1 < 0 hay m < -1 thi hién nhién, bat
phuong trinh da cho ¢6 nghiém (vi lic d6 tam thic & vé trai
luén ludn dm hodc chi duong trén mét khoang hitu han).

Néu m = -1. Bat phuong trinh dé cho trd thanh:

2% + 4 < 0 va hién nhién né c6 nghiém.

Cuéi cung, xét truong hdp m > -1, khi d6 dé bat phuong
trinh ¢6 nghiém, tam thiic ¢ vé trai phai ¢é hai nghiém
phéan biét, tic la:

A'=2m? - 2m - 3> 0 hay (dom > -1)
I~V 1+47
, m >
2 2
] AT 14V7

-1 < m <

Két hgp cac két qua trén; véi m <
thi bat phudng trinh da cho ¢6 nghiém.

Chi §. Ta c6 thé giai bai toén biing chch tim diéu kién dé bat
phudng trinh vé6 nghiém. Titc tim diéu kién dé (m + 1)x? - 2mx -

- (m - 3) >0 v6i moi x. Nhilng gia tri m econ lai & 1am cho bt phuong
trinh cé nghiém. /

Vi dy 4. Cho bat phuong trinh; x% + 6x + 7+ m <0.

Vdi nhitng gia tri nio cia m thi: a) B4t phudng trinh v
nghiém? b) Bat phuong trinh c6 ding mdt nghiém? c¢) B4t
phuong trinh c6 nghiém 1a mét doan trén truc s6 c6 d¢ dai
béing 1?

Gidi: a) M:uﬁ'n bit phuong trinh dd cho v6 nghiém ta
phai c6:
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A'<OhaylaA'=2 - m<0hay m>2.

b) Mudn bat phuong trinh da cho ¢6 ding mét ngthiém ta
phai cé A' = 0 hay 1a m = 2: Litc d6 bat phurdng trinh dia cho

¢6 dang: x2 + 6x + 9 <0 va ¢6 nghiém la x = -3.

¢) Muén bt phuong trinh da cho c6 nghiém la mdt dioan
. trén truc cé d4 dai bang 1 thi tam thic ¢ vé trai cciua bt
_phuclng trinh phai ¢ hai nghiém phan biét x, vid x, va

Ta c6: ixl - %3] = 1 hay x2 + x,? - 2x;x, = 1, hay

X, + %)% - 4%,X, = 1, hay 36 - 4(7 + m) =

7
h Ry
ay m - p

i R Teoaly sl i
Thit 1ai véi m = 't thitam thitc ¢6 hai nghiém phidn biét
b s X RN
va théa mén |x, - x,| = 1. Vaym = T & gia tri céan tim.

Vi dy 5. Gid sit u > 0 1a nghiém cta bat phuonsg trinh
2 . 2px - g% > 0 va v 1a nghiém cia bat phuongg trinh
-'2gx - p?< 0. Chiing minh ringu+v>p+q.

Gidi: Tam thic f(x) = x% - 2px - q* c6 hai nghi¢gmn:
x,=p-Vp?+q?; x,=p+ pZ+gq?.
Dé thay: p - Vp? + q2< 0 < p +Vp2 + @,
Vivay:u>p +Vp? + g2. - )
Tuong tu, tam thic g(x) = x% - 2gx - p? ¢6 hai ngghigm:
x)=q-Vpi+q; x'=q+Vpi+a?,
va cling do: q - W.‘: q +\f;2-;-_q2
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nén q -V p2+g?<v<q+Vp?+ql.
Noi riéng: v>q - Vp2+ g2, (2)
Céng (1) va (2) ta duge diéu phai chitng minh.

Vi dw 6 (A ~ 75). Véi nhitng gia tri ndo cua a thi hé bat
phuong trinh sau day vé nghiém:
{x2+7x—8<0 (D
la?x+1>3+(3a- 2)x (2)
Giai: B4t phuong trinh x® + 7x - 8 < 0 c6 nghiém la
-8 < x < 1. Bat phuong trinh (2) cé thé viét dudi dang:
(a2 - 3a+ 2)x>2 (3)
1) Néua2-3a+2=0ticlaa=1vaa=2 thi bat
phudng trinh (3) ¢6 dang 0.x > 2 nén vé nghiém.
Véay khia = 1, a = 2 hé da cho vd nghiém.
2) Ndu a? - 3a+2>0, tite 1a: a < 1 hofic a > 2.
Luac d6, nghiém ciaa bat phuong trinh (3) 1a:

2
Xy ——,
a2 -8a+2
Mué6in hé bat phuong trinh da cho vé nghiém ta phai cé:

2 .
aZ-3a+2" ;
hay: a2 - 3a <0, titcla0<a<3.
Vay trong truong hgp nay ta phai cb:
O0<a<lhoic2<a<3i.

3) Néua? -3a+2<0tidclal<a<2, thi ng}nem cua

bt phuong trinh (3) 1a:
2
X < ————
a®-3a+2
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Muén hé bat phuong trinh da cho vé nghiém. ta phai ¢6:
2.
—— s E s
a-3a+2
hay 4a? - 12a + 9> 0, hay (2a - 3)2 >0, diéu nay luén lwén
ding.
Két hgp ca ba trudng hgp trén ta thay ring hé ibat
phuong trinh da cho v6 nghiém néu 0 <a <3,
Vi du 7. Cho hé bit phudng trinh:
2x2 +3x - 2«0, (1)
¥ -mm+ Dx+m3<0. (2))

a) Véi nhiing gia tri nao cua m thi hé bat phuong triinh
¢6 nghiém?
b) Vi nhiing gid tri nio ciia m thi hé bat phuong triinh
¢6 nghiém duy nhat.
1

Gidi: a) Nghiém cua bat phuong trinh (1) 13 -2<x < o

nghiém cda bat phuong trinh (2) la:
m <x <m? néu m <m?,
m? < x < m néu m? <m.
Ta xét hai kha ning sau day:
1) m < m?. Diéu nay xdy ra khim <0 hodcm > 1.
* Néu m <0 thi hai doan {-2; iz] va [m; m?] hién nhiién

¢6 phdn chung (chéng han la diém 0). Vay trong trudng hgp
nay hé da cho c6 nghiém.

4 . 1 b
* Néu m > 1 thi hai doan [-2; —2" ] va [m; m*] khong: cé

phén chung. Vay hé da cho vé nghiém.
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2) m? < m. Diéu nay xay ra khi 0 <m < 1. Khi d6 dé cac

1 2 i
dioan [-2; E] va [m?; m] c6 phén chung, ta phai c6:

1 2
erS"é- hay 1a (do m > 0}: OSmgT.

Két hop c¢a hai trudng hop trén ta thiy hé bat phuong
V2

tirinh di cho c6 nghiém néu: m S_—é“- :

Chu ¥. Ta cé the giai bai toan bing phudng phap khac bang cach
tiim didu kién gé hé da cho vd nghiém (Xem vi du 10). N}nﬁng gia tri
m edn 1ai sé 1&dm cho hé ¢6 nghiém.

b) Cén ci theo cac két qua d chu a), ta thiy ring mudn
hé da cho ¢6 mdt nghiém duy nhét thi doan [m; m?
(mé&u m < m? hay doan [m2;, m] (néu m? < m) chi ¢6 duy

: o : 1
mhat mét diém chung vé doan [-2; —2-}.

Ta xét cic kha nang sau:

1) N&u m = m? tic 13 néu m = 0 hay m = 1. Lic dé bt
phudng trinh (2) chi ¢6 mét nghiém duy nhat x, = m.

-y | _’ | ;

Muén hé c6 nghiém duy nhat thi -2 < x| 5_—2' (hic 46
mghiém chia hé 13 x, = m). R5 rang chi ¢6 gia tri m = 0 théa

maén. Vay khi m = 0 hé c6 mét nghiém duy nhét (nghiém -
diélax= 0)

2) Néu m = rn2 Lic d6 cdn phan biét hai trusng hop:
" a) Néu m < mZ tic 13 nfu m < 0 hoic m > 1. Khi

&6 doan [m; m? c6 mot diém chung ‘duy nhét véi doan
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1 L T 1 » a -
{-2; —5} khi va chi khi m = 5 (khong thé xay r:a klha

nang m? = -2).
Song gia tri nay khéng thoa man diéu kién a).
b) Néu m? < m, titc 14 néu 0 < m < 1, khi dé doan [[m%m]

i 3 1 .
¢6 mét diém chung duy nhat véi doan [-2: 3 ] khi wa cthi

' - 1 . L) n > 1

khi m? = o (khong thé xay ra kha ning m = -2). m* = =
1

khi m = + ——, Song chi c6 mét gia tri m = —— thom mi#n
V2 2

e : : 1 ;
diéu kién b). Vay khim =-1[__2—- hé da cho c6 mot nghiéim dwuy

- - ., - 1
nhat (nghiém dé la: x = 5
Tém lai: hé da cho c6 mét nghiém duy nhat néum =0

hodc m = —.

g o :
Vi du 8. Cho h¢ bt phuong trinh:
ax? + bx +¢>0,
bx? +cx+a> 0,
cx?+ax+b>0.
Tim diéu kién cin va di d& hé cé nghiém.
Gidi: Diéu kién can: Gia st hé bat phuong trinh da cho
c6 nghiém. Goi mét nghiém nao dé 1a x = x, thé thi:
ax 2 +bx +c>0,
bxaz +cex, +a>0,
ox 2 +ak_ +b>0.
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Comg ba bat ding thic lai ta dugc:
(a+b+ eNx B 4 1) =0
vix?+ x+1>0vdi Vx,suyraa+b+c>0.

Ta chiang minh ringa+b+c¢>0 ciing la diéu kién dd.
That vay. véi a + b + ¢ > 0 thi hé hién nhién cé ng}}iém,
ching hamn d6 la x = 1. Vay a + b + ¢ > 0 la diéu kién can va
du dé hé bat phuong trinh ¢6 nghiém.

Vi du 9. Giai cac bat phudng trinh sau:

a) |x% -2x -3]<3x-3;

by¥e =T -¥x=2 »¥x <3,

2 ExF )T 1;

d) log (5x% - 8x + 3)> 2 ;

+ 7

e) [A - B - D/1981] “;}'3}:}(—_5 > -5.

Gicii: @) Bat phuong trinh da cho tudng dudng véi
3x - 3>0va3-3x<x?-2x-3<3x-3,
hay la tuong duong véi hé:

x> 1 (1)
x2 - 5x <0 @)
x2+x-6>0. 3)

Nghiém cua bat phuong trinh (2) 1a: 0 < x < 5,
nghiém cGa bét phuong trinh (3) 14: x < -3 hodic x > 2.

Vay nghiém ¢ta hé va cling 1a nghiém cia bat phuong
trinh da chola 2 < x <5. e

b) Véi x > 3 (1), bat phuong trinh da cho tuong duong
voi:¥x -1 >¥x-2 +¥x-3.

Ca hai v€& cua bt phuong trinh déu khong 4m nén binh
phuong lén, ta duge bat phuong trinh tuong duong:

X-1>2x-5+2Vx - 2)(x - 3) .
hayla: 4-x>2Vx2-5x+6.
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V& phai khéng am, nén ta phai ¢6 4 - x > 0, tic la
X < 4 (2). Két hgp véi (1) ta phai ¢6: 3 < x < 4. Binh phuong
hai v& ctia bat phuong trinh trén va rit gon ta duge bat
phuong trinh: 3x2 - 12x + 8 < 0. Bit phuong trinh nay ¢6
nghiém la:
243 . 243

2.2 < x < 2
e

gt 243 293
Dé thay: 2 -—.3—< 3 < 2+—3—<4.
Vay két hgp vdi diéu kién 3 < x < 4 ta duge nghiém cua
bét phuong trinh da cho la:
-35,:(2_4_&.'
3 %
¢) Ta nhan thay ring nhiing x théa man x? + x + 1 = 1
khéong phai 12 nghiém cla bat phuong trinh. Vi x+x+1>0
Vx nén chi cin xét hai trudng hop:
o) Giasux?+x+1<1, tlc-1<x<0. (1)
Bt phuong trinh d4 cho c6 thé viét dusi dang:
(xZ+x+ 1)*<x2+x+ 1)°
Bat phuong trinh nay cé nghiém la x > 0. Két hop
véi (1) suy ra trong trudng hop nay bat phuong trinh
vb nghiém,
B) Gidstix?+x+1>1,tex<-1hosicx >0, (2)
Luic @6 tir (x2 + x +1)* < (x2 + x +1)° suy ra x < 0. Két hgp
véi (2) suy ra trong trudng hgp nay nghiém cua bat phudng
trinh I& x < -1. Vay bét phuong trinh d3 cho c6 nghiém
lax<-1. :
d) Bat phuong trinh da cho c6 thé viét dudi dang:
log,(5x% - 8x + 3) > log,x2. : (n
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Ta xét hai kha ning sau:
a) Néu 0 < x < 1. Khi d6 bit phudng trinh (1) tuong
duong vai hé J D<x<1,

5x? - 8x + 3> 0, (I
15x2-8x+3<x2.
. } 1 3
Nghiém cua hé (1) la: ; < x < —5-" )

p) Néu x > 1. Khi d6 bat phuong trinh (1) tudng dudng
vdi hé: )
x> 1.
5x? - Bx+3> 0. (1D
5%2 - 8x + 3 > x2,

3
Nghiém cua hé (ID) la: x > -2— .

Vay nghiém cua bat phuong trinh da cho la:

1 3 :
— < x <— hodic x > —,
2 5

e) Trude hét phai co
xX2-x-220>>x2-1lvax=22
Bét phuong trinh da cho tudng duong véi:
3x+7
—— + 520.
x2 - x~ 2
hav la

5x2 - 2x - 3
L) 20
X2 - x -2

Ta ¢6 bang xét dau:
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- bx*-2x-3 + 1+ 0 - 0 + | +
_':xg' -x-2 + 0 - | - i -0 +
V& trai |+ 1 - 0 + 0 - | +

Can cif vio bang trén, nghiém caa bt phuong trinh la:

xé-l', «i < x<1, x>2
gl ' 5
Vi du 10. Tim nghiém nguyén cta hé bit phudng trinh
x+y>25
y<2x+ 18
y > x%+4x.
~ Gii: Hé dé cho c6 thé viét lai dudi dang
' y>25-% (1)
y<2x+ 18 (2)
y > xt+4x (3)
T (1) va (2) suy ra 25 - x < 2x + 18
hayla x > “g‘* : 4)
T (2) va (3) suy ra x2 + 4x < 2x + 18
hayla:-1-¥I9<x<-1+419 (5)
Tix (4) va (5_):"%*$xs«1+ﬁ§ , (6)
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Dé ¢ rang -1+ Y19 < 4, do d6 chi ¢6 duy nhat mét gia tri
nguvén x = 3 thoa man (6). Thay x = 3 vao hé da cho, ta tim
duge ba nghiém:

x=3 x=3 x=3
{y=22, y =23, [yﬁ24.

Vi du 11. Cho phudng trinh:
2x2+2(m + 2x + mZ+4m +3 =0,
a) Véi nhitng giad tri ndo cua m thi phuong trinh cb
nghiém. .
b) Trong truong hgp phuong trinh cé nghiém , goi cac
nghiém 1a x,, x,. Chitng minh rang: .
Y2 \2
[x, + X, + 3x,%,| < (1 +—2—) ‘
'Gidi: a) Mudh phuong trinh c6 nghiém ta phai c6:
A=-m?-4m-220 |

hayla: m2+4m+2<0 (1}
hayla: -2-4¥2 < m <-2+%2, @)
b) Theo dinh ly Viét ta cé:

3 P
xl+x2+3x,x2=~m—2+E(m2+4m+3)=

3 8.5
=Em2+5m +—

- Nhu vy ta cdn phai ching minh: _
2 12 3 i

3 5
— m?+ 5m + —
2. 2 2

v6i nhitng m thoa man diéu kién (2).
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To il At G = G AR D) A

aco —m m+— =— (m?+4m -m-—<
2 2 2 2
1

S—nm———é—{dom3+4ln+2sﬂ).

Tit (2) suy ra -m < 2 +V2 . Vay:

Lt g 5 8 .
Mt 'khéc"; m? + 5m + ? :-:-ZF (m%+4m + 4) -

7 7

Mm-—>>-m-— (domZ+4m+4>0),
2 2

T (2) suyra -m >2 - ¥2 . Vay:

3 5 7 7
—m2+5m+—>-m- — >2-¥2-— =
2 2 2 2
. 3
= . ———+ﬁ)

3

Nhu vay, ta da chiing minh dudc:
3

_(—~+f—) *f.—*-m3+5m+-§— <— +92.

2 2 2 2

Vi du 12. Cho b > ¢ > d. Chitng minh rang véi moi a ta

Tuén co:

(a+b+e+d)> 8(ac + bd).

Gidi: B4t déng thic phai ching minh tudng duong
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véi bat dang thite:
(a+b+ec+d)? - 8ac+bd >0
Ta viét v& trai cua bat ding thite nay dusi dang mét tam
thiic bac hai theo bién sd a:
f(a) = a®+ 2(b - 3c + d)a + (b + ¢ + d)? - 8bd.
Tam thyc f(a) c6 biét thuc:
AN=({®-3+d?-(b+c+d?+8bd=
= -4¢(2b - 2¢ + 2d) + 8bd =
=8Mbd -bc+c?-cd)=8[b(d - ¢) - c¢(d - ¢)} =
=8(b-c)(d - c).
Theo gia thiét thi A’ < 0, vay f(a) > 0 vdi Va.
Bit ding thic da dude ching minh.
Vidyu 13. (A - 1981) Tim m dé biéu thitc
Ox2 + 20y2 + 422 - 12xy + 6%z + myz
luén luén duong véi moi X, y, z khéng dong thdi bing
khong. : .
Gidi: Viét lai biéu thie da cho dudi dang mét tam thie
bac hai déi véi x: _
f(x) = 9x2 + 6(z - 2y)x + (20v2 + 422 + myz).
Dé c6 f(:) > 0 v6i ¥x, ta phai cé: .
A 0 hay 1a 16y% + (m + 4)zy + 322 > 0 véi Vy, z khéng
déng thdi béng khong. : |
Dé c6 f(y) = 16y% = (m + d)zy + 322 > 0 véi Vy ta phai
e6 A= 2%(m?+ 8m - 176) <0 *
* Néu z # 0: thi bat phudng trinh (*) tudng dudng véi
m? +8m - 176 <Ohayla -4 - 8Y3<m < -4 +8Y3 .
* Néu z = 0: Luc @6, trong bié'u thitc d4u tién chi con.
lai 9x2 - 12xy + 20y% = (3x - 2y)? + 16y? > 0 v6i moi x, y
khong dong thoi bing 0.
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Vay cac gia tri phai tim cia m la:
. -4-8V3 <m<-4+843.
Vi du 14. Gia st X va y lién hé v6i nhau bdi hé thic.
x?+2xy + Tx +y) + 2y*+10=0.
Hay tim gia tri 1on nhit va nho nhat cia biéu thic:

S=x+y+1
Gidi; Hé thic da cho ¢ thé viét lai nhu sau:
(X+Y+1)2+5(x+y+1)+4=-}’ ™

Nhu vay vdi Vx,y ta ludn co:
xAy+ DI+BE+y+ 1) +4<0

tic 1a: 82+ 58 +4 <O hay -4<S<-1.

Véy vii Vxy: -4 <x+y+1<-1L
. Tacébx+y+1=-1khix+y=-2 Sosinh véi he

~ thite (*) ta duge -y> =0 =>y = 0.

Vayx+y+1l=-1lkhix= —2véy=0.
Tuong tg, x + y+ 1 = -4 khi x + y = -5. So sanh véi hé

 thite (*) ta duge -y2= 0 = y = 0.

Vayx+y+1=-4khix=-5vay=0,
Két ludn: Gia tri 10n nhét cGa Sia- -1 va gia tri nho nhat
cia Sla -4, '
V; du 15. Véi nhiing gia tri nio caa m thi
" logg, al? % 3) >'1 v6i moi x.
m+2
Gml Trude hét ta phai co:
rmF¥l
_ m+2
m+1l
\m + 2 # 5
Ta cn tim m sao cho:

>0
= m<-2holcem>-1. (®
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m+1

m+2) e

log, ., (x*+3)>log, ., {

m+2 m+2

Diéu nay tudng dudng véi:

(m+l —1)[x2+3- m+ll >0 Vx
m+ 2 m + 2
m{(m+2)x2+(2m+5)]>ovx

“«» Mm+2)x*+Cm+5)<0 Vx

@m*f-a
3 -

Két hop véi diéu kién (*) ta duge nhing gia tri can tim

lAim<-—.
am 2

Vi du 16. Cho 2ns8'a;, as, &4 s 85,0y by by, b
Chitng minh bat ding thie:
(a2 +al+af+ . +ad)(bi+bE+bi+ . +bd)2
>(a,b, +asb, + .. +a b )%
(B4t ding thic Cosi - Bunhiacdpski).
_Gidi: Néu a, = a, = ... = a, = 0, khi d6 hién nhién bat
diing thie trd thanh dang thic.
Gia si ton tai it nhit mét a, # 0. Khi dé
aZ+aZ+..+a2>0.
Tacé: (a,x +b))* >0 véi Vx,
(ayx + b,)% > 0 véi Vx,

(a,x+b)? >0 véi Vx
‘hay la: aZx? + 2a,bx + b2 > 0'véi Vx,
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a3x? + 2a,b,x + b > 0 véi Vx
axy2 +2ab x+ b2 > 0 vdi Vx
Cong n bét déng thie lai ta duge: _
(af + aZ+ ...+ a2)x* + 2(a,b +abyt ... +a b )x +
+(b%+ b3+ ... +b2) > 0véi Vx
i 'I‘ir.f(x) = Ay? +Bx+ C >0, vdi Vx va A>0 suy ra ta
phai ¢é: A <0. Tic 1a:
(af+a%+ ctag) (b +bi+ .. +bd) >
S by t-aleF o +a 5%
Bt déng th{t-c da dugc chitng minh.

o e L TN,
1 b:! b:3 bn

(ban doc tu kiém tra lay diéu nav).
BAI TAP

1. Cho tam thic:
f(x) =(3 - k)x2 - 2(2k - 5)x - 2k + 5.

a) Véi nhitng gia tri nao cua k thi f(x) > 0 véi Vx?
b) Véi nhiing gia tri nao cua k thi f(x) ¢6.thé viét dudc

dudi dang binh phuong cuia mét nhi thite?
¢) Tim hé thic lién hé gitia cac nghiém cua phucng trmh

f(x) = 0 ma khéong phu thuge k.
2. Véi nhimg gia tri nao cua m thi:
3xZ - mx +5
252 ~x + 1

3. Giai cac bat phuong trinh sau:

1< < 6 vél Vx.
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15

z ] .
ayx~+{x+il)p<————
! x )_x‘)‘+x+1

(dy trit A - 1972):

) x% + mx + 1> 0 (m la tham sa):
ey ox(x - D+ 1>Vx2-x+1;
d) |x% #dx.+ 3] >x+ 3,
B b
w
o) (x? +x+1) T £7;
) (log 3)* - 2m{log 3) + 1 <0 (m la tham sé}:
h) 2cos*x - 3cosx + 1 <0.
4. V6i nhiing gia tri nao cua m thi hé
x > v¢+2m
ly > x2+2m
5. Trong tat ca cac cap sé duong (x,y) thea méin:

¢6 mot nghiém duy nhat.

logz,p2 (x+y) 2 1.
Hav tim ciip s6 véi v I6n nhat.
6. Ching minh rang: ¥x. y. ta luén cé:
a) x2+ 2xy + 3y*+ 2x + 6y +3 > 0;
b) x2y¢ - 4xy3 + 2(x? + 2)y% + 4xy + x% > 0;
7. Cho 0 <x<n. Ching minh ring: '

; Lo 2 o
a) sinx + —sin2x +i sin3x + L3 sindx > 0O

2 3 4. : s

. 19 21 B
b) sinx + -2—sm2x +“~:-3~ sind3x > 0.
8. V4i nhilng gi4 tri ndo cua k thi:
a? + kab + b% > 0 véi moi a, b? -

9. Gia su x, y, z 12 ba s6 thoa man:
(x+y+z=5

| xy + yz + xz = 8. Chitng minh ring 1 <x < %-
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10. Vdi nhiing g'ié tri nao eua m thi ca hal nghiém
cua phuong trinh:
2x% - (3m + Dx + m? + m = O déu thoa man bat phuong
trinh: x> - mx - 3m - 1207
Ak G.Iz_u va bién luan hé bt phuong trinh:
(%% - (k+ 2)x + 2k <0,
{ -(k+ 3)x+ 3k >0.
12, Chting minh ring véi moi m hé bit phuang trinh:
x?-@2m+ Dx+2m <0
{xz' 2{m+ Dx+m?+2m<0
13 Tim diéu kién cdn va di dé hé bt phuong trinh:
asin®x + beos?x + ¢ > 0
{ acosZx + bsinZx +¢> 0
14. V4i gia tri nao clia m thi hé bat phuong trinh
x2+2x+m < 0
{ - 4x - 6m <
15. Véi gia tri ndo cia m thi hé bt phuong trinh:
24+6x+T+m <0,
S e lx2'+fia_c+'}':—4m$0
c6 nghiém la mét doan trén truc s8.c6 d6 dai bing 17

ludn ludn ¢é nghiém.
¢ nghiém.

c6 mot nghiém duy nhat?

'16. Vi gié tri ndo cua a thi hé:
(E+y?+2x<1,

: 1 x-y+ a=0
- ¢b mdt nghiém duy nhét? Tim nghiém dé.

“17. Tim gi4 tri 16n nhit va nhd nhit cua ham s8
x4 2x + 2

x4+ 1
18. Giai phuong trinh: ¥x - 2+ ¥4 - x = x% - 6x + 1L

y:
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19. Véi nhiing gia tri nao cua m thi:
log | (x*+2Im}]>0véivx?

m+ 1

20. Gia sy x, y lién hé v6i1 nhau bai hé thic:
(xz - y‘Z 4 1}2 4 4)(23{2 e )L2 - }'2 =0.
Hay tim gia tri 1dn nhat va nhé nhat cta biéu thic:
S=x%+y2
21*%, Gia st |al| + |b| + |c| > 17. Ching minh ring tén
tai x, € [0, 1] sao cho: |ax 2 +bx +c¢| > 1.

22%, Biét ring I:cur.‘2 + bx + ¢] <1 v ¥x thudc doan
[-1, 1]. Chidng minh rang:

lex? +bx +al <2 véi Vx € [-1, 1].
23*. Tim a, b, ¢ sao cho: |ax?+ bx + ¢| <1 khi |x{<1
8 .
va S a? + 2b?% 1a 16n nhat.
1k 2k gk 100%

24*. Giasitm, = —+—+ — + ..+~ ;
2 3 4 101

véi k = 1, 2, 3... Chiing minh ring m2<m,,, . m, ;.

25*%. Cho n s0 dudng x,, Xy, ... , X,. Goi m = min {x;}
j
M = max{x;} -
j 1 1
Chiing minh ring: o, +:%, 4+ ..+ ) (-;: F =
r ¥
2 (m + M)2
R e LA M-
X, 4mM

n

26*, Xét tam thitc bac hai f(x) x? - px - q véi p, g la cac
86 nguyén duong. Goi f 1a s& cac tam thitc bac hai ¢6 dang
trén c¢6 nghiém duong nho hon n. Hay tinh £iuag:

27*, Gia st jax? + bx + ¢| < k vdi moi x thuéc doan
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[-1.1]. Ching minh rang: e bh* +\s:2 < 5k%. Déng thai,
chitng minh rang khong thé thay 5 bang s6 nho hon.
28. [A-B-D-1987] Tim khoing xac dinh ciia him s6
v=4(x2+x-12). log,, (x +2)
4
x?+ ax -3a+1

# -2 ¥x. Chitng minh rang

29, Gia su
a>-13.

§2. Bai toan véi cac phuong phap giai khac nhau
Bai todn 1. Véi gia tri nado cua a. thi hai nghiém x,. x,
cua phudng trinh

_ 2x’?}-+ 6x+a=0 {1)
thoa man diéu kién
X . %
¢ e (2)
Giai:

Cdch 1. Diéu kién dé phuong trinh c6 2 nghiém la

; 9
AT=-9'—2'32(}¢=-35E. (3)

Xét (2): didu kign x,x, =+ 0.

S (%, - %)
—_— == <D e ————~€0=>x}x2€{).
X3 X X)Xy

Vay a < 0 1a diéu kién cAn tim véi a dé (1) c6 2 nghidm
thoa man (2).
Cdch 2. D& (1) ¢6 2 nghiém, ludn cin cé diéu kign (3)
Theo dinh Iy Viét (x, +x,=-3
x]xz :Ez" .
Bién déi (2):
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) 2 2

Goes BB oy o IO By
X].‘{z xlxz
9-a 2(9 - 2a

“H o 9
Giai (4): a<0 va E < a.
Két hgp (3) duge diéu cin tim: a < 0.

" o K X, : N
Cidch 3. Nhan xét ring 2 s6 —- va —2 cung dau. Theo

. Xy X
bat dang thuc Cosi
'i i&’ > 2‘\’ bs Wi I
X ¥ | x2 X
X Xg
Viy néu — —2> 0 thl = + — > 2 khéng thoa man (2).
Xq = %y X, X
Xi X

1 2
Suyra— ,— <= a=2xx,<
y Xy T X, 1% =8

Bai toan 2. Cho tam thic bac 2:
f(x) = (m + 1)x% - 2mx - (m - 3). (€5}
a) Vi gia tri ndo cua m thi f(x) < 0 ¥x.
b) Véi gia tri nao cua m thi bat phuong trinh f(x) < 0 ¢
nghiém.
Giai: F

Cdch 1. a) Néu f(x) 1a nhi thu‘.c ticlah@sdém+1=0thi
f(x) < 0 Vx khong théa mén.

Vay diéu kién {(x) < 0 vdi Vx tudng duong véi hé d1eu'
kién sau:

m+1<0 - m<-1
A=m2+(m+1)(m-3)<0 <= |2m?2-2m-3<0
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m<~1

e 1= N7 1+497 (2)
_ <mc«< :
2 2
147
2

Nhén xét réng: -1 <
1-47

. Thuc vay

a2 B el AT AT aa wf,

Nén hé diéu kién (2) 1a khéng tuong thich.

Vay khong ¢6 m dé f(x) < 0 vx.

b) Can cit vao két qua clia cau a) ta thiy dé f(x) < 0 c6

nghiém thi c¢dn va di 13
hosic (m+120 _
. { A>0 &
“hotic m+1=0 (4)
T (3) ta co:

-1<

m=# -1
{ 1-Y7 1+97

ST 2
TSt (4) ta c6 m = -1.

I e
Két hop lai: m < _2‘(—,m>

Cdch 2. a) Khao sat dang diéu d3 thi ham s6 f(x) 1a tam
thitc bac 2, mudn f(x) < 0 vdi Vx, thi d6 thi ham s& phai luén
luén ndm phia dwdi truc hoanh.

Do dé c¢6 diéu kién:
m+1<0 m< -1
A >
f =-—< < 0.
max 4(1'11 + 1) 0 A

Tix 46, trd lai cach 1.
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b) Ta giai bai toan d6i cia bai toan dat ra la: Tim m de
f(x) > 0 ¥x. Diéu kién nay tudng duong véi

m+1>0 m> -1
<= o 1+ 47 <
A<D < m <
P 2 - - 2
x4y 1+ 47
<= <m < A
2 i i 2

.

Viy didu kign can va di de f(x) <0la m <
1+ 47
2

Cdch 3. b) Xét cac kha nidng sau:
Dm+1=0= f(x) = 2x + 4 12 nhi thdc nén bat phuong
trinh f(x) < 0 luén ¢6 nghiém. Cu thé la: x < -2.

i) m + 1 > 0 d6 thi cua tam thide f(x) 14 parabon cé
chiéu }6m quay 1én trén. Muén f(x) < 0 c6 nghiém cin c6
f .. < 0 hay tam thic ¢6 2 nghiém. Do d6 c6 diéu kién
A > 0. Trd lai cach giai 1. '

i) m + 1 < 0. Theo ciu a) diéu kién m + 1 < 0 sé suy ra
A¢=2m? - 2m - 3> 0. Ta dugc két qua nhu cach lam thua
nhat.

Két luan.

a) Khéng ton tai m dé tam thite f(x) < 0 Vx.

v e 1 =47 1+47

b) Véi diéu kién m < 5 va 5 <
thi bat phuong trinh f(x) < 0 ¢6 nghi‘é_m.

Bai toan 3. Cho ham sé

< m.

m

az-1 '
as ¥ 2 .
y= S att@- @Il
Tim a dé ham sb luén dbng bién véi moi x.
Gidi:

Cdch 1. Xét y' = (a2 - 1)x% + 2(a - )x + 2 = {(x).
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Dé ham s6 v ludn ludn déng bién vx, ta can y' 20 vx.

Suy ra:

{32—1>{3 a<-lval<a

N=(@-12-2@2-1<0 — l(a-1(-a-3)<0
{ a<-1; 1<a
«»> lag-3; 1<a.
K&t hop, ta c¢é diéu kién cua a:
a<-3 va 1<a,

Chuyvéia=ltacohamsdlay=2x+1:y=2>0

Vay: diéu kiénlaa<-3val<a.

Cdch 2. Pé y’ > 0 Vx ta can diéu kién hé s6 a2 - 1 >0,
khi d6 parabon c6 chiéu 16m guay 1én trén, suy ray',. >0
hay phuong trinh y' = 0 v6 nghiém. Vay c6 diéu kién: A <0.
Qua trinh tiép theo duge ldm nhu ¢ cach 1.

Bai todn 4. Chitng minh rang véi moi x ta c6

1 432+ 3x + 1

g S g
7~ 4x2-3x+1
Giai:
4x% + 3x + 1 oo u ;
Cdch 1: Daty = m (*) ta phai ching minh
1

Vx thiye [7, 7]
Ding thite (*) tudng duong véi sy kién la phuong trinh
4(1 y}x3 +3(1 + y)x + 1 - y = 0lubn ¢6 nghiém.

1)1-y O0=y=1ltacox=0, ye[— ]dung.

ii) 1 -y#0=y= 1 Déco phuong trinh ¢6 nghiém, ta
c6 didu kign A>0 <> A=9(1 +y)* - 16(1 - )2 >0.
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= -Tv?+50y-7>0suyra — <y <7

Cach 2. Bat phudng trinh da cho tuong dudng vdi hé

4x% + 3x + ) 1
——————3>— (Chuyladx?-3x+1>0Vx

4x¢ < 3w +1.7 7 dolk =1 -
A=Y . O B ]
B o A 16 )

ax® - 3x + 1

IA

[T(4x* +3x + 1) > 4x* - 3x + 1
]4x2+3x+1 < 7(4x% - 3x+ 1)

{24x2+24x+6u 4x2+4x+1 > 0
EES 3 <>

24x% - 24x+ 6 > 0 4x* - 4x+1 >0

(2x + 1)° > -

hién nhién ding.

{(2,% -2 20 e
I W 5 : 1 1
Cac dau bang xay ra khix = ; ho3e x = - ik

Chii y: Dé chiing minh cip bat déang thie di cho ta chi cén ching
minh mét bat dang thite. Chang han, chitng minh
1 Ix2+3x+1
B S ML B
7 Ax* - 3x +1

sau d6 bang phép déi bién t = -x sé suy ra bt ding thic con lai.

Bai toan 5. Cho hé bat phudng trinh

mx+m+1 >0 (1)
{x2—5x+550. (2)
Véi gia tri nao cua m thi hé ¢6 nghiém.

Gial:
Cdch 1. Giai (2) ta tim duoge nghiém 2 < x < 3 (3)
Xét (1).
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*) m = 0 thi (1) thoa man Vx, vi khi dé6 (1) la: 1 > 0.
Vay: m =0, hé (1), (2) ¢c6 nghiém 2 <x <3.
m+1

*y m > 0 thi {1) ¢6 nghiém x > - (4)
Nhén xét réng - L -1 - 3 g -1 do diéu kién
: m m
m > 0, nén ludn coé
g BELw b o i,
m
Vay vim >0 nghiémcua (1) - (2)1a 2 <x <3,
*) Néu m < 0, thi (1) ¢6 nghiém la
BT 5
m m

Ly luédn nhut trén, dé hé (1) - (2) ¢ nghiém, cic khodang
nghiém (3)-(5) két hgp dugc véi nhau. Biéu kién nay tudng

duong vél 24-1-—-1—@ 3<~-—1-—@0 >m>--—l—_
m m

3
Diéu kién nay phu hgp véi diéu kién m < 0 va trong
trudng hop nay hé ¢6 nghiém 2 < x < -1 - ]E
: T i :
Két lugn., m > - i hé (1) - (2) ¢6 nghiém.
aim=>0 “ bym <0
hy
\J_.
LY
X
ax
radl £
L + b hwa o
/r e 0 2\3 x

Hinh 1
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. Cach 2. Giai (2) ta duge nghiem 2<x<3.  _  (3)
Khaosat dé thiv=mx + m+ 1 - v& trai cua (1).
Nhan xét rang, ham y 1a ham bac nhat va d6 thi c6 dang

nhu trong hai truong hgp sau (Hinh 1):

Ta thay: a) Mién nghiém (3) luén thude mién nghiém
; g 1
cua (Dkhim>0: (-1 - — , +x).
m
by Biéu kién dé mién nghiém (3) ctia (2) giao vdi mién

nghiém cua (1), it nhat diém x = 2 thudc nghiém caa (1)

hav:

1
Zm+m+1>0=>m > - —.

" 1
Két lugn. m > - *‘%— hé (1) - (2) ¢6 nghiém.

Cdch 3. Phuong phap gian tiép. Ta tim m dé hé (1) - (2)
vo nghiém. T d6 suy ra nhing m con lai thi hé c6 nghiém.
Nhan xét nhu 6 cach 2, ta thdy m > 0 hé ludén ¢6 nghiém.
Xét m < 0. ta thay dé hé vé nghiém diém x = 2 khong

1
théa man (1) hay: 2m+m+ 1<0=>m<- o

1 .
Vay: m < - —?"' lam hé (1) - (2) v6 nghiém; hay
1 Fe e _
m > - — thi hé da cho ¢6 nghiém.

3
Bai toan 6. Véi gia tri ndo cua m thi
1+ logz(x* + 1) > logs(mx? + dx + m) ¥x? (1)
Giai: x2+1>0V¥x
Cach 1. Diéu kién {mx,g +4dx+m>0 ¥x. (2)

117



: b f AP 0
tuong diong véi ‘ S ,
la=d4-mi<0=>m<-2 2<m.
Ké&t hgp ta c6 diéu kién dau tién véi m:

: 2<m. (3)
Trude khi khit logarit ta bién déi

(1) e 1% legs{x2 +1) - log-(mx® + 4x + m) >0

5(x% + 1)
<> log; >
7Y mx? 4+ 4% +m
5(x2+ 1) 5(x% + 1)
= >] = = -1 =0
mx%+4x +m mx?+4x+m

5-mix?-4x+(5-m
: = 0, (4)

mx?% + 4x + m
Véi diéu kién (2), (4) twong duong véi
B -mx2-4x+(5-m) > 0Vvx.
(5-m>0 m<5 (5)
a : <>
{a.'=4-(5-m)250 m<3;7<m.
Két hop (3) va (5) c6 diéu kién cho m:
2<m<3.
Cdeh 2. Lam nhu cach 1 dén diéu kién (3): 2 < m va
bién d6i bat phuong trinh vé dang
5(x2 +1)>mx? + 4x + m

Suy r

4x ” 4x
<> H>m+ &= h = >m Vx.
x2+1 x2+1
Khao sat gia tri bé nhit cia ham so:
; 4x

y:5“ 32.5.1 = yl‘h.‘in:3'
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Suy ra diéu kién:
2<m<3.

Chi y. Dé dang thay 2x < x%+1Vx =

x2+1 ~
Bai todn 7. Xac dinh a dé bat phuong trinh
log ; (x*+2) > 1nghiém dung Vx. (1)
A+l
Giai: 1
. >0 a> -1
Cach 1. Di¢u kién | a+1 - (2)
1
31 a=z0.
a+l

Dé khit 16ga ta xét:

a) 0 < <le>a>0;

1 ” g
(<> x2+2< x bat phuong trinh nay vé nghiém
vi v& trai > 2; vé phat < 1.

b) 1<

= -1<a<0. (27
a+

Me> x24+2 > vx.

5 +

,. 1 1
Dox?+2>2Vxnénsuyra 2 > P e
_ ' a

Két ludn: - ™y < a <0 : bat phuong trinh (1) nghiém

duing Vx. :
Cdch 2. Chu § rAng ham y =log , (x% +2) ¢6 ddi s6
atl
x? + 2 > 2 va bat phuong trinh (1): log |, (x*+2)> 1.
a+l
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nén ham s§ y déng bién suy ra ngay diéu kién cd sd

>1.
at+l .
Cdch 3. Bién d6i (1) vé dang
! £ 0 1
! T > ]
S [ V(a + 1) | (3
at+1

Xét tinh ddng bidn va nghich bign ctia ham s8 logarit ta cé:

(1'}_@(«;}; - 1) la+1)-x*+2)-1]>0

N _(%;2 +2) [# € 1] [(a +1) - >0, (3)

249
Bién luan {(3) ta ciing duge k&t luan trén. Chu. ¥
o A 1
2+ 2 =g
Br_:_u todn 8. Tim tat ca x thoa man 0,5 < x < 2,5 (2) va
- nghiém ding bit phuong trinh
logs, _ 2 {3a - ax) <1 : (1)

Vx

v6i moi a théa min 0<a<?2 (3)

Giai:

Cdch 1. Trude het de ¥ rang véi x thoa man (2) thi
3x - x22 1,25 > 1. Sau nita tif (2) va (3) suy ra 3a - ax > Q.
Nhu véy ham s6 ¢ v€ trai (1) luén dugdc xac dinh véi cac
 diéu kién (2) va (3).

Gidi (1). Do nhan xét trén, voi x théa mén (2) ta ¢d
3x-x%> 1nén () suyra

3a-ax<3x = xZ
<> @B-x(@-x <0 (4)
Do(@:3-%x>0=3{d)<>a-x<0 <= a<x. (b
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T a thoa man (3) dé (5) nghiém ding vdi Va ta suy
ra: 2 < x < 2,5

Vay: Vdi 2 < x < 2,5 bat phudng trinh (1) nghiém diing
vil mei a thoa man (3).

Cdch 2. Bién dbi (1):

l‘:)g:,,N 2(3a-ax)-1<0
PR Ja - ax o ; -
RN B e X
Xét tinh chdt cua ham so logarit, (1') tuong duong vdi
(3% - x2 - 11(M . 1)40
3x - x?

Két hgp véi cac diéu kién (2) - (3) suy ra két qua cén tim.
Bai toan 9. Giai bt phuong trinh

[xft o=t L @
Giai: Cdch 1. Xét cac truong hgp:
* x| =1= (1) cdo dang 1 < 1 v nghiém.

*lx]>1l=>x<-1val<x (2)
T (1) - (2) suy ra | :
¥ox-2<0 w> ~1<x<?2 (3)
K&t hap (2) - (3) ta duge nghiém
1<x<2. b _ (4)
x| <1 -1<x<1 .
1'({rsc;t() 7 x =0 . . ®)
Tt (1) ~ (B) suy ra
C o x2-x%x-2>0 = -1<xva2<x (6)

K&t hop (5) - (6) ta cé trudng hop x| < 1 suy ra (1)
v6 nghiém, :
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¥ x =0 = v& trai cia (1) vd nghia.

Két luan: (1) e6 nghiém la 1 < x < 2,

Cdch 2. Tit tinh chat dong bién va nghich bién ctia ham
sO mit:

(Des (%] - D6 - - G0

(an
Giai (1" biing céch lap bang
X -1 0 1 2
Ix| -1 + 0 - | - 0 + | =
Row=l #00 = ] = [ = W &
L7 R N 1 R I + 0 -0+

Suy ra nghiém: 1 < x <2,

Bai todn 10, Giai cac bat phuong trinh:
a) 12x% - 2x] > x;

b) [2x2 - 2%} <%,

Gidi: Cdch 1. Xét -

el 2%% -~ Zx vl x <0val<x
B
. Ik 2x v O <x < 1.
~a) * Vi x < 0. bat phuong trinh ludn nghiém dung.
* Véi x > 1 ta c6 bat phuong trinh
2x% - 2x > x
PN 25_;2' -3x>0

5
Suy ra nghiém 5 o E
-*_Vﬁi0.<x<_1:.~2x2+2x>x:'>2x2—x<0:>0<x<-2—.

* Vi x = 0: bat phuong trinh v6 nghiém.
Két hgp, bt phuong trinh ¢6 nghiém:
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1 3
x20; DER A0 VB —%x
2 2
b) Do bat phudng trinh a) va b) la 2 bat phuong trinh
ngude nhau. T nghiém cua a) suy ngay ra nghiém cua b):
1 3

T X R A x =0,

Cdch 2. a) Bat phuong trinh da cho tuong duong vdi hé
sau; 3
x<0 va — < x

2

[2){2—2 >.x <5
l2x2 - 2% < - x 1
0<x<—,
2
Két Juan: Nghiém cua a) la:
< :0< 4-1—~~§~<
X ; X IR X.
3

Nghiém cia b) la: x =0 va % € x 55.

b) Bat phudng trinh b) suy ra diéu kién x >0 va
e Oyt = Px x

1
: <0:loaix<0; — <x;
<> (2 -x20 < s B i

12x2 - 3x <0 3
D=x< E
Két hgp: dude nghiém cua b) la:
1 3
—< x € —va x=0.
2 2

Phii dinh b) sé suy ra nghiém cta a).

Cdch 3. Chd § ring |2x% - 2x| = |x| |2x - 2]
Suy ra x| 12x - 2| > x. Tit d6 ly luén cac trusng hdp
dé pha gia tri tuyét déu.
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Bai todn 11. Giai cac bat phuong trinh:
a) Yx2-3x-10 < x - 2: (0
b) ¥x2-3x-10 > x - 2. (2)

Giai: Cdch 1. Diéu kién cua can thiic:
%% =3x: < 1020 = x<=2; b<x (3)
a)Néux-2<0 = x < 2tacod (1) vé nghiém. Do (3)
xét x > 5t
) e -3 -10<(x-DE=x2 - Ax+4 o>
<> x <14,
K&t luan: Nghiém cia (1) 1a 5 <x < 14
.b) Gidi (2). * Néu x - 2 <0 = x < 2 = (2) thoa man.

Vay ciing véi (8) ta ¢6 x < -2 12 mot khoang nghiém
cua (2). '

*Néux-2>0 = x>2,do(3)
(2) <> x2-3x-10>(x-22=x2-dx+4 <> x > 14,
Cdch 2. Nhan xét nhu 3 bai toan 10, ta dudc ngay két
luan vé nghiém cta (2). Trén co s6 nghiém cia (1) nghiém
cua (2) la: .
x<-2 va 14 <x.
Bai todn 12, Xac dinh m sao cho moi nghiém caa bat
phuong trinh

: 1 1
mx2—1m+1lx+3l“---m\2{} 1)
: 27 4
thoa'man bat phuong trinh
. 1
- <2 (2)
sinmx

 Gidi: Xét diéu kién (2): sinmx # 0; mx » kn, k € Z.
Giai (2).
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1 T om (3)

sinmx < ) n+ 2k, < mx < 2n + 2k;n
{ ) <
sinmx > — —+ 2k,n < mx < — + 2k,
6 6 =

Do (2) ta ludn cé didu kién m = 0.

Né&u m > 0 thi nghiém cua (1) sé hoic la dung ¥x (trong
truong hogp A < 0) hodce la 2 khoang nghiém (-, x;] va
[x,, +%) - trong trudng hop A > 0 nén diéu kién: ¥ nghiém
cua (1) 1a nghiém cua (2) khong théa man.

Viay: bal toan chi con xét trudng hop m < 0.

Cdch 1. Dom < 0 nhan 2 vé cta {1) vdi m va dat t = mx,

ta cé
5! 1

22~|m+1[t+3m(-————m)50; (1)
2 "2

A={m+ 12 -12 ( 1 : ) (2 1)2
= -12m|— - — m}|=(2m - 1)%
2 4 '

a)Neum<-1: Im+1|=-(m+ 1)

m - 2 3m
Ste= . (4)
2
b) Néu m > -1 thi (1") ¢6 nghiém:
3m 2-m
.
2 2
Ta thiy ring: ngh#®m cta (1) 1a khoang (4) hoic (5)
tiy theo m, ludn la khodng ¢6 2 ddu mut trai dau. Con
nghiém cua (2) 12 eac khoang cho béi (3). 12 cac khoang
cé dau mit cang dau (duong hay Am thy theo vige chon
k, hoac k,). ;
Vay: Nghiém ctia (1) khéng phai tat ca déu la nghiém
cua (2). Hay: khéng tén tai m thoa man bal toan di cho.

(1) ¢6 nghiém

(6)
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Cdch 2. Xét trong tiiﬁg trudng hop cu th