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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 2

“Non song Viét Nam co tré nén twoi dep hay khong, din toc Viét Nam co buwdc toi dai vinh
quang dé sanh vai voi cac cwong quoc nam chau dwoc hay khong, chinh la nho mot phan lon ¢
cong hoc tdp cua cac em”

(Trich thw Chii tich Hé Chi Minh).

“Nhitng chang trai séng chét trin nay oi
Madu dé xuéng éng troi tuén nude miit,
On nho mai than nguoi di giie dat
Nguwoi tré vé an, song, 6 ra sao...”

[Binh dj 400 — Nguyén Manh Hung; 1981].
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH

TRUNG POAN TRAN KHAT CHAN - QUAN POAN BQ BINH

Trong chuong trinh Toan hoc phé thong nudc ta, cu thé 1a chuong trinh Dai sé phuong trinh va bt phuong
trinh 1a mdt ndi dung quan trong, phd bién trén nhiéu dang toan xuyén sudt cac cap hoc, ciing 1a bo phan thuong
thiy trong cac ky thi kiém tra chat luong hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh gidi mon Toan céc cap va
ky thi tuyén sinh Pai hoc — Cao dang v6i hinh thire hét sic phong pht, da dang. Mac du day la mot dé tai quen
thudc, chinh thong nhung khong vi thé ma giam di phan thu vi, nhleu bai toan co ban ting dan dén mic kho tham
chi rat kho, véi cac bién doi dep két hop nhiéu kién thuc, k¥ niang van lam kho nhiéu ban hoc sinh THCS, THPT.
Ngoai phuong trinh dai s6 bac cao, phuong trinh phan thire hitu ty thi phuong trinh chira can (con goi 1a phuwong
trinh vo ty) dang dugc dong dao cac ban hoc sinh, cac thiy cb gido va cac chuyén gia Toan phd théng quan tim siu
sic. Chuong trinh Toan Dai s6 16p 9 THCS budc dau gioi thiéu cac phép toan voi can thire, ké tir d6 can thirc xuat
hién hau hét trong cac van dé dai sd, hinh hoc, lugng giac va chay doc chiéu dai chuong trinh Toan THPT. Su da
dang vé hinh thirc cta 16p bai toan cin thirc dit ra yéu cau cap thiét 1a lam thé nao dé don gian hoa, thuc té cac
phuong phép giai, k¥ ning, meo muc da hinh thanh, di vao hé thdng. Vé co ban dé 1am viéc voi 16p phuong trinh,
bat phuong trinh vo ty ching ta uu tién khir hodc giam céc can thic phirc tap cua bai toan.

Phép str dung an phu 1a mot trong nhitng phuong phap co ban nhém muc dich do6, ngoai ra bai toan con tré nén
gon gang, sang sua va giip ching ta dinh hinh huéng di mét cach 6 6n dinh nhat. Doi khi day cung la phuong phap
t61 uu cho nhiéu bai toan cong kénh. Tiép theo 1y thuyét sir dung a an phu can thire (cac phan 1 dén 8), phan 9 mang
tinh ké thira va phat huy voi phuong cham chu dao la dung hai an phu dua phuong trinh cho truée vé hé phuong
trinh, bao gdm hé co ban, hé d6i xtng va gan d6i xtmg (tiép theo), xoay quanh cdc bai toan voi can bac ba. bay van
12 mot trong nhitng phuwong an hitu ty hoa phuong trinh chira cin, giam thiéu dai bo phan su cong kenh va sai sot
trong tinh toan. Ky nang nay dong hanh cung viée giai hé phwong trinh hiru ty dong bac — dang cip, hé phuong
trinh chtra can quy vé dang cép, ngady mot ning cao k¥ ning giai phuong trinh — hé phuong trinh cho cac ban hoc
sinh.

Ly do tai li¢u c6 st dung kién thtc vé hé phuong trinh nén doi héi mot nén tang nhét dinh cia cac ban doc,
thiét nghi n6 pht hop véi cac ban hoc sinh 16p 9 THCS 6n thi vao 16p 10 THPT dai tra, 16p 10 hé¢ THPT Chuyén,
cac ban chuan bi budc vao cac ky thi hoc sinh gidi Toan cac cdp va du thi ky thi tuyén sinh Pai hoc — Cao ding
mon Toan trén toan qudc, cao hon 13 tai liéu tham khao danh cho cac thay c6 gido va cac ban tré yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI

1. Nim viing cac phép bién dbi dai s6 co ban (nhan, chia da thirc, phan tich da thirc thanh nhén ti, bién ddi
phan thire dai s6 va can thuac).
Ky nang bién dbi tuong duong, nang 1y thira, phan tich héng déng thtrc, thém bot.
Nam viing 1y thuyet bat phuong trinh, diu nhi thtc bac nhat, ddu tam thirc bac hai.
Nim ving kién thtrc vé da thirc ddng bic, cac thao tac co ban véi phuong trinh mot an phu.
Budc dau thue hanh giai va bién luin cac bai toan phuong trinh béc hai, bac cao voi tham s6, giai hé
phuong trinh bang phuong phap thé, phuong phap cong dai so, giai h¢ phuong trinh d6i xtmg loai 1, loai 2;
hé phuong trinh dong bac; hé phuong trinh da an.
6. Su dung thanh thao cac ky hiéu logic trong pham vi toan pho thong.

Nl
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9)

I1. MQT SO BAI TOAN PIEN HINH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh x° —6=3/x+6 (xeR).

Loi gidi 1.

bicukién xeR.

Dit J/x+6 = y = )’ = x+6. Phuong trinh da cho tré thanh x’ —6 = y . Ta c6 hé phuong trinh

X=Yy

3
Yy =x+6 3 3 2 2
=Sy —x =x-y(x-— X +xy+y +1)=0&
{ 4 4 ( y)( Y ) x2+xy+y2+l=0

X =y+6
x=2

. x:y:nf—x—6=0<:>(x—z)(x2+2x+3)=0<:{2 peas_o= =2
X +2x+3=

2
. x2+xy+y2+1:0<:>(x+%yj +%y2:—1 (V6 nghiém).

Viy phuong trinh dd cho ¢6 nghiém duy nhat x=2.
Loi gidi 2.
biéukién xeR.
Phuong trinh di cho tuong duong véi x° +x =x+6+3/x+6 (1).
Xéthamsé f(t)=£+6teR tacod f'(t)=3+1>0VieR.
Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6
(1)<:>f(x)zf(\3/x+6)<:>x=\3/x+6 <:>x3—x—6=0<:>(x—2)(x2+2x+3)=0:>x=2.
Viy phuong trinh dd cho ¢6 nghiém duy nhat x=2.
Loi giai 3.
bicukién xeR.
Phuong trinh di cho twong duong véi x° + x = x+6+Jx+6
x=t
Pit /x+6 =t thu duoc phuong trinh X’ +x =1+t < (x—t)(x2 Bt + 1 +1) =0 )
X +xt+t +1=0
=

° x:t:x3—x—6:0<:>(x—2)(x2+2x+3)20<:> 5 =>x=2
X +2x+3=0

2
o X 4xt+t’ +1:0<:>(x+ltj NEV N
2 4
Vay phuong trinh da cho c6 nghiém duy nhat x=2.

Nhdn xét.

e Phurong trinh ban ddu c6 chira can thire bdc ba, 16 gidi 1 sir dung dn phu dwa vé hé phwong trinh doi xiing
logi 2 bdc ba. Dang tong qudt ciia bdi todn (m)c+n)3 +b= a13/a(mx+n)—b trong d6 cdc biéu thirc vin

thuoc dang don gian, cu théla a=1;b=—6;mx+n=x.

o Loigidi 2 va 3 ¢6 ciing y tuong, tuy nhién cach trinh bay va kién thire sir dung khéc nhau. Véi phép dat an
phu Jx+6 =t1oi gidi 3 sir dung bién déi hang dang thire thuan tiy dé phan tich da thic thanh nhan ti, hé
qud cho ta hai truong hop rdt dep, trong do c6 mot truong hop vo nghiém. Loi giai 2 rdt ddc ddo, ngdn gon
va day bat ngo, c¢é sir dung kién thire dao ham va tinh don diéu ham so thugc pham vi chwong trinh giai tich
I6p 11 — 12 THPT, hodc cé thé chi sit dung kién thirc ham s6 I6p 9 THCS. Vé van dé nay, tdc gid xin trinh

bay tai Ly thuyét sir dung danh gid — bdt dang thirc — ham so.
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 5

Bai toan 2. Giai phuong trinh x* +1=232x-1  (xeR).

Lo gidi 1.

bicukién xeR.

bit 2x-1=y=2x—-1=)’ < y’ +1=2x. Ta thu duoc hé phuong trinh

r1=2
{x3+1 2y:x3—y3:2y—2x<:>(x—y)(x2+xy+y2+2):0.
Y +1=2x

Xét hai truong hop

3 x=y:>x3—2x+1=0©(x—1)(x2+x—1)=0©xe{l; A 3

—1+\/§_—1—\/§}.

2
o X +xp+)’ +2:0<:>(x+%yj +%y2 = -2 (V6 nghiém).

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Loi gidi 2.
biéukién xeR.
Phuong trinh di cho twong duong voi x° +2x = 2x —1+23/2x -1 (1).

Xéthamsd f(¢t) =1 +2¢,taco f'(t)=3t"+2>0,Vt e R= f(¢)lién tuc, dong bién.
Khi d6 (1) trs thanh £ (x) = £ (Y2x=1) & x=/2x~1
—1+\E.—1—\E}

:>x3—2x+1=0<:>(x—1)(x2+x—1)=0<:>xe{1; ;
2 2

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Loi gidi 3.
biéukién xeR.
Phuong trinh di cho twong duong voi x° +2x = 2x—1+23/2x -1 (1).

Xéthamsd f(t)=£+2tt€R.
Voi t, eR,t, e R;t, #1,ta co
f(tl)—f(tz):tf—t23+2(tl—t2):(tl—t2)(t12+tlt2+t22+2)
L=t L=t L—t
Do d6 ham sé f (¢) lién tuc va ddng bién trén R . Khi d6 (1) tro thanh £ (x) = f(%/zx—l).
Néu x>3/2x-1 :>f(x)>f(\3/2x—l) vanéu x<3/2x-1 :>f(x)<f(\3/2x—1).
Néu x=3/2x-1 :>f(x)=f(\3/2x—l).

2
:(tl +%t2j +%t22 +2>0,Vt,t,eR.

_—1+\/§_—1—\/§}.

S 3 _2x+1=0 —1)(x* -1)=0 1
uyra x° —2x+ < (x )(x +Xx ) @xe{, SRR

Nhdn xét.

Loi gidi 3 sir dung kién thirc ham sé bdc trung hoc co s6, kém theo ddnh gid co ban. Luru ¥ 16p 9 THCS cdc em
hoc sinh chwa dwoc hoc dao ham nén thao tdac chirng minh tinh don diéu ham 56 bdt budc phai lam theo dinh nghia,
ddm bdo ndi dung bam sdt chwong trinh sich gido khoa, ndng cao nang lwc. Péi khi chiing ta vé tinh lam mat di
nhitng tu duy dot pha, than thuong bang cdach lam dung nhitng cong cu manh, nhitng thir mang tinh “méi la” chira
xikng véi tam véi thiee té. Tudi nho lam viéc nhé, iy theo sikc ciia minh!
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 6

Bai toan 3. Giai phuong trinh x =</2+33/2+3x (xeR).

Loi giai 1.

biéukién xeR.

Phuong trinh di cho twong duong véi x° =2+332+3x  (*)

Dit J/2+3x = y=>2+3x =y’ . Phuong trinh (*) tr& thanh x* =2+ 3y . Ta thu dugc hé phuong trinh

{2—%—3x:y3 xX=y

=3x-3y=1y'—-x < (x-— X+xy+1+3)=0<
2+3y:x3 rey ( y)( Y ) x2+xy+y2+3=0

o x=y=>x-3x-2=0&(x+1)(x-2)=0xe{-1;2}.
1Y .3
. x2+xy+y2+3=0<:>(x+5yj +Zy2:—3 (V06 nghi€ém).

Thir lai cac gia tri déu thoa man phuong trinh ban dau. Vay phuong trinh da cho co tap nghiém S = {—1; 2} .
Lo gii 2.

bicukién xeR.

Phuong trinh di cho tuong duong véi x° =2+332+3x © x° +3x=2+3x+332+3x  (¥)

Xéthamsd f(t)=£+3tteR tacod f'(¢)=3+3>0VreR.

Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6

(e f(x)=f(2+3x) o x=+3x & x' -3x-2=0 (x+1)’ (x-2) =0 x e {-1;2}.

Thit lai céc gid tri déu théa man phuong trinh ban dau. Vay phuong trinh da cho c6 tap nghiém S ={-1;2}.

Bai todn 4. Giai phuong trinh x* +x+5=76x-5 (xeR).
Lavi gii 1.
bicukién xeR.
Phuong trinh da cho twong dwong voi x* +(x+5)=73/7x—(x+5).
Dit x+5=1¢ thu duogc phuong trinh x° +¢ = R7x—t (*)
Pit /7x—t =y = Tx—t=y. Phuong trinh (*) tré thanh x* +7=7y.
Ta thu dugc h¢ phuong trinh
X 4+t=Ty
{ Y +t=Tx

xX=y
X Hxy+y’+7=0

1.—1+\/i.—1—\/ﬁ}

=>x -y :7y—7x<:>(x—y)(x2+xy+y2+7):0©{

° x:y:>x3+x+5=7x<:>x3—6x+5:O<:>(x—1)(x2+x—5)=O<:>xe{ 5 >

2
e X +xy+y'+7=0& (x+%y) Jr%y2 =—7 (VO nghi¢m).
Thur lai cac gia trj déu thoa man phuong trinh ban dau.

_—1+\/ﬁ_—1—\/ﬁ}.

Vay phuong trinh da cho ¢6 tap nghiém S = {l,

2 2
Lo gidi 2.
biéukién xeR.
Phuong trinh dd cho twong duong véi x° +7x = 6x—5+73/6x—5 (*).

Xéthamsd f(t)=t'+7teR.Taco f'(t)=3+7>0VteR.
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Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6

(*)<:>f(x)=f(\3/6x—5)©x=x/3 6x—5 <:>x3—6x+5:0<:>(x—1)(x2+x—5)=0©xe{
.—1+\/ﬁ.—1—\/i}
S .

Vay phuong trinh da cho c6 tdp nghiém S = {1, 5

1_—1+x/ﬂ_—l—x/ﬁ}
3 2 3

2

Bai toan 5. Giai phuong trinh 8x° —5x+1=23/9x -1 (x € R) .
Loi gidi 1.

bicukién xeR.

Phuong trinh da cho tuwong duong véi

8° +4x = 9x—1+230x —1 & (2x) +22x =(ox 1) + 23021 (.
Xéthamsd f(t)=£+2tteR.
Véi t, eR,t, e R;t, #t,ta co
F6)=f()_g-8+2(4-1) _(a=6)( 4t +5+2)
=1, t -t L -1
Do d6 ham s6 f'(¢) lién tuc va dong bién trén R .

(x) = £ (2x)= f(RBx=1)  2x=ox 1 & 85’ ~9x+1=0
,\/6—2._x/g+2}

<:>(x—1)(8x2+8x—1)=0<:>xe{1, ; ,

2
:(t1 +%t2j +%t22 +2>0Ve,t, eR.

4 4

_\/5—2 _x/€+2}.

Thir lai cac gia tri déu thoa man phuong trinh ban dau. Két luan tap nghiém S = {1, 3

Loi gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong véi (2x)3 —(Sx = 1) =23/2.2x+5x-1.

Dit 2x =#;3/9x—1 = y ta thu dugc hé phuong trinh

£=5x-1+2y , . i =y
>t -y =2y-2ts(t—-y)|t+yt+t +2)=0
{y3=2t+5x—1 1 ¥ ( y)( Y ) £ rytet+2=0
. t:J/<:>2X=\/39x—1<:>8x3—9x+1:0<:>(x—1)(8x2+8x—1)=0©xe{1;\/64_2;—\/64—’_2}.

2
. t2+yt+y2+2:0<:>(t+%yj +%y2 =-2 (V06 nghiém).

1,«@—2._x@+2}

Thur lai cac gié tri déu thoa man phuong trinh ban dau. Két luan tap nghiém S = { — 2

Bai toan 6. Giai phuong trinh x* +7x=5+35-4x  (xeR).
Loi gidi.
biéukién xeR.
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 8

Phuong trinh da cho twong dwong véi x* +7x—5=33/3x—(7x-5).
Dat x =u;3/5—4x =v ta thu duoc hé phuong trinh
w+Tx-5=3y
X :>u3—v3=3v—3u<:>(u—v)(u2+uv+v2+3)=0.
v +7x=5=3u
Xét cac truong hop xay ra
o u:v<:>x:\3/5—4x<:>x3+4x—5:O<:>(x—1)(x2+x+5)=0<:>x:1.

2
o u2+uv+v2+2:O<:>(u+%vj +%v2:—2 (V6 nghiém).

Két luan phuong trinh da cho ¢6 nghiém duy nhat x=1.

Bai todn 7. Giai phuong trinh 2x° +11x=8+534-3x  (xeR).
Loi gidi 1.
biéukién xeR.
Phuong trinh da cho tuong duong voi
8x’ +44x =32+203/4-3x < 8x° +44x—-32=103/32-24x
2SS (2x)3 +44x-32=1010.2x— 44x+32
Dit 2x =u;3/32—24x = v thu dugc hé phuong trinh
u’+44x-32=10v
{v3 +44x—-32=10u

=u v =10v—10u @(u—v)(u2+uv+v2+10):0.

Xét hai truong hop
> u=ve2x=3Y32-24x o x=J4-3x & x> +3x—-4=0
x=1
@(x—l)(x2+x+4):0<:> 5 < x=1.
X +x+4=0

2

> W +ruv+v' +10=0< (u +%vj + i v’ =-10 (V6 nghiém).
Két luan phuong trinh dé bai c6 duy nhat nghiém x =1.
Lo gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi 2x° +5x =2(4—3x)+54-3x .
Xéthamsd f(t)=26+5t= f'(¢t)=6¢+5>0,Vt € R nén ham s lien tuc, déng bién.
Khi d6 thu duoc

f(x)=f(Y4-3x) o x=4-3x & x’+3x-4=0

=1
<:>(x—1)(x2+x+4)20<:>{x S x=1

X +x+4=0

Két luan phuong trinh dé bai c6 duy nhat nghiém x =1.

Nhdn xét.

Péi véi bai todn sé 7, cdc ban dé dang nhén thay sur dung phwong phdp danh gia — ham $6, cdch nhin nhdn va
cac budc thao tac tro nén dé dang. Ky thuat nay rdt co ban, cdc van dé lién quan tdc gid xin trinh bay sau. Néu sir
dung phirong phdp dat an phu quy vé hé phwong trinh, quy trinh thiee hién cé vé khé khan hon mét chiit.
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 9

Cdc ban chu y dang thirc (mx+n)3— \/f mx+n +g( )

Pay chi la dang co ban khi cdc biéu thu'c o dang bac nhdt, bic khéng qud cao. R6 rang biéu thire phia ngodi
can thuong cé dang lily thita bdc ba “dep dé”’sé thudn loi cho ching ta, nhung trong bai toan 7 lgi la 2x°. C6
nhiéu cach d@é bién déi phd bo sw xdu xi ndy, bang cach nhdn hodc chia hang sé dwa vé x°,8x°,64x*,81x°,... Tdt

nhién ching ta chon 8x° dam bdo cho gan “thanh gido”, va thuc té la thanh céng da mim cweoi. Tiy theo huwdng tu
duy, dé giai quyét mot bai todn co thé cé rat nhiéu phirong dn, cé phirong an hay, déc ddo, c6 phwong dn riii ro va
thdt bai cao. Trong cdi rii van c6 cdi may, déi khi ching ta nhdn ra nhitng sai lam nghiém trong va birt phd Y
twong trong qud trinh giai, phan bién bai toan. Tl hiét nghi, chiing ta lam todn, du chi la nhitng linh viec todn so cap
nhe nhang, nham budéc dau ting cuong dong ndo, tw duy, hoan toan khong gzong mot cai may, luc nao ciing chinh
xdc va gon gang duwoc. Sw doi van thay doi khong ngirng, tinh 1on xén vo 16 chire khoi phat tir @6, muc tiéu chdang
phai sap xép lai nd, vi vo cung kho, ma truoc tién la giir ldy cdi nguyén bdn, cdi can co, va nhiém vy ddu tranh cho
sw trieong ton gid tri ban dau.

Bai toan 8. Giai phuong trinh 4x° —9x+8=233/3x-2 (xeR).

Loi gid.

biéukién xeR.

Phuong trinh dd cho bién d6i vé 4x° +3x=4(3x-2)+33x-2 ().

Xét ham sd f(t) =4 +3t,te R = f’(t) =12 +3>0,VteR, suy ra ham lien tuc, déng bién.
Phuong trinh (1) tr¢ thanh

f(x)=f(Bx-2) o x=PBx-2 o x -3x+2=0

<:>(x—1)(x2+x—2)=O<:>(x—1)2(x+2):0<:>x:—2;x:1
Két luan phuong trinh dé cho ¢6 hai nghiém ké trén.
Loi gidi 2.
biéukién xeR. T
Phuong trinh da cho bién doi veé
8x’ —18x+16=63/3x-2 < (2x)3 —18x+16=3/24x-16
& (2x) ~18x+16=33/3.2x +18x—16
Dit 2x =u;3/24x—16 =v ta thu dugc hé phuong trinh
u’ —18x+16 =3y
; :>u3—v3=3v—3u<:>(u—v)(u2+uv+v2+3)=0.
v —18x+16=3u

Xét cac truong hop
V u=ve2x=324x-16 @ x=3Y3x-2<=x -3x+2=0

e (x-1)(x +x-2)=0 (x-1) (x+2) =0 x=-2x=1.

2
v u2+uv+v2+3=0<:>(u+%vj +iv2——3 (Loai).

Két luan phuong trinh dé bai ¢ hai nghiém.
Bai toan 9. Giai phuong trinh 6x° —17x+12 =3/3x-2 (x € R) .
Loi gidi 1.

Piéu kién xeR.
Phuong trinh da cho twong duong voi
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(6x) —612x+432=363/3x -2
& (6x) —612x+432=63/3.216x 432

& (6x) —612x+432 = 63/6.6x+612x— 432
Dat 6x =u;3/3.216x—432 =v ta thu dugc hé phuong trinh
{Lf —612x+432=6v

V' —612x+432 =6u
Xét hai kha nang xay ra
S u=v6x=33216x-432 o x=Y3x-2 <= x =3x+2=0

e (x-1)(x¥’ +x-2)=0 (x-1) (x+2) =0 x=-2x=1.

=u -V :6(\2—u)<::>(u—v)(u2 +uv+v2+6):0.

2

S WV +6=0 (u +%vj +%V2 =—6 (V06 nghiém).
Két luan phuong trinh dé bai ¢6 hai nghiém.
Lavi gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong v6i 6x° +x=6(3x—2)+/3x-2 (1)
Xéthamsé f(¢t)=6t +t,teR=> f'(¢t)=18t>+1>0,V¢eR. Suy ra ham s6 lien tuc, dong bién.
Phuong trinh (1) khi d6 tr¢ thanh

f(x)=f(Bx-2) o x=VBx-2 o x -3x+2=0
e (x-1)(¥+x-2)=0 (x-1)" (x+2) =0 x=-2x=1
Viy bai toan ban dau c6 hai nghiém ké trén.

Nhan xeét.
Hai bai toan 8 va 9 lai lap lai twong tu, dé dé dang dwa dwoc vé hé phuwong trinh, cac ban phai nhan them hé 56, vi

du bai todn 9 nhdn hai vé véi hcfng 56 36, cétyéu tao ta (6x)3 . Cu thé thu dugc (6x)3 —612x+432=36:/3x—-2.

Sau budc do, tac gia xin trinh bay qua trinh tach nghép nhu sau ‘
» Dé duwa duoc ve hé phuong trinh doi xung loai 2, phia trong can can xuat hién biéu thirc 612x—432, chu y
s6 tir do—432, suy ra thira s6 dwa vao can phdi la 6 vi 63.(—2) = —432. Tat yéu ngoadi can con lai thira sé 6.

» Luc ndy chung ta da co (6x)3 —612x+432=633.216x—432. Tiép tuc tach ghép lam xudt hién biéu thirc
612x—432, suy ra rang (6x) —612x+432=63/36x+612x—432, va hién nhién dé thanh céng véi thira
6 6 bén ngoai khi (6x)3 —612x+432=636.6x+612x—432.
> Dt 6x=u;3/3.216x—-432 =vta cé ngay hé phwong trinh voi cac budc gidi thong thuong
{Lﬁ ~612x+432=6v

=1 =V =6(v-u) < (u=v)(u +uv+v'+6)=0.
V' —612x+432=6u v (V ”) (“ V)(u uv+v )

Ngodi ra dé phirc tap thém mét chiit, cdc ban c6 thé tham khdo thém cdc bai todn sau

Bai todn 10. Giai phuong trinh 2x* = 2x+10+ 3/3)‘;10 (xeR).

Loi gidi.
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bicukién xeR.

Phuong trinh da cho twong duong véi x° —(x+5) = % ,3/%x+ x+5.
1
bat x =u; ‘3/ 3x;— 0 =v ta thu dugc h¢ phuong trinh

1
3 —
u —x-5 2v o | U=y
SU -V =E—Vv-—us 5 5
3 2 2 2(u +uv+v )+1:0
Vi—x—-5=—u
Xét hai truong hop
=
" u=ve 20 =3x+106 (x-2) (20 +4x+5) =0 ,  _ox=l.

2(x+1) =-3

. 2(u2+uv+v2)+l=0<:>(u+v)2+u2 +v* =—1 (V6 nghiém).

Két luan phuong trinh ban dau c6 duy nhét nghiém x=1.

Bai toan 11. Giai phuong trinh 3x” =12x+42+ ‘3f 13x; 2 (x € R) .

Loi gidi.
bicukién xeR.

Phuong trinh di cho tuong duong véi 3x° —12x—42 = ‘3f 13x;— i oS x—4x—14= % ‘3%x+4x+ 14.
bat x =u; ‘3/ 13x;— i =v ta thu dugc h¢ phuong trinh

w —4x—14:lv

=u -V —l(v—u)<:> "N
S _axita=l, 3 3(u2+uv+v2)+1:0
3

Xét hai truong hop

2
o 3(u2+uv+v2)+120<:>(u+lv e (V6 nghi¢m).
2 4 3

o u=v<:>x=3,/13x;42 &30’ -13x-42=0 (x-3)(3x° +9x+14) =0 <> x =3.

Két luan phuong trinh ban dau c6 nghiém duy nhét.

Bai todn 12. Giai phuong trinh 3x° —21x—12 =23 f 23x3+ 12 (x € R).

Loi gidi.
bicukién xeR.

Phuong trinh da cho twong duong véi x° —7x—4 = % ‘3/§x+ Tx+4.
bat x=u;3} / 23x3+ 12 =v ta thu dugc hé phuong trinh

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH




LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 12

u3—7x—4:%v ) U=v
=>u'-v=Z(v-u)e , R
P Te—d =2y, 3 3(u +uv+v )+2:0
3
23x+12

<3 =23x-12=0

3.—94—\/37.—9—\/5}

S u=vex=3

=3)(3x*+9x+4)=0
<:>(x )(x+x+) @xe{ . .

2
o 3(u2+uv+v2)+2=0<:>(u+lvj fSpo 2 (V6 nghi¢m).
2 4 3

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai toan 13. Giai phuong trinh 2x° +2x =14+ 3‘3f X+214 (x € ]R)

Loi gidi.
bicukién xeR.

Phuong trinh di cho twong duong véi x° +x—7 = % ﬁ%x —x+7.
. x+14 R \
bat x=u;3 3 ta thu dugc hé phuong trinh

u3+x—7=§v

u=v

3
o _E(v_u)®|:2(u2+uv+v2)+3:0

Xét cac truong hop
. x+14 3
P u=veSx=3 3 <:>2x3—x—14:O<:>(x—2)(2x +2x+7):0<:>x:2.
o (o2 ) I B o
<> 2(u +uv+v )+3=0<:> u+—v| +=v- =—= (Vo nghiém).
2 4 2

Két luan phuong trinh dé bai c6 duy nhat nghiém x=2.

Bai toan 14. Giai phuong trinh 2x° +2 = 4x + 53/9"2_2 (xeR).

Loi gidi.
biéukién xeR.

Phuong trinh di cho twong duong véi x° —2x+1= % ﬂ%x +2x-1.
. 9x -2 R .
bat x=u; 3 5 =v ta thu dugc h¢ phuong trinh
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Xét cac kha nang sau
2
s Wt == utiy| 434222 (V6 nghiém).
2 2 4 2

)
9X=2 ¥ —9x42=0

2_—1+\/§_—1—\/§}.

4 4

- U=v=x=

<:>(x—2)(2x2+2x—1)=0©xe{

'—l+\/§'—1—\/§}'

Két luan phuong trinh ban dau c6 ba nghiém, S = {2, A A

Bai ton 15. Giai phuong trinh 3x* +14x-15=235-4x  (xeR).
Léi gid
biéukién xeR.
bit J/5—4x = y thu dugc hé phuong trinh
3x° +14x-15=2y  [3x’ +14x-15=2y
2=
15-12x =3y’

<:>3(x3—y3)+2(x—y)=0<:>(x—y)(3x2+3xy+3y2+2):0.

e x=yox=Y5-4x X +4x—5=0<:>(x—1)(x2 +x+5)=0<:>x=1.

. = 3xt+-2% =3y’ + 2%
S5—-4x=y

2
. 3x2+3xy+3y2+2:O<:>3(x+%yj +%y2:—2 (V6 nghiém).

Vay phuong trinh da cho ¢6 nghiém duy nhat x=1.
Loi gidi 2.

Diéukién xeR.

Phuong trinh da cho twong duong véi

27x° +126x—135=18Y5—4x < (3x)’ —(135-126x) = 63/6.3x +(135—-126x) .
Diat 3x =u;3/5—4x =v ta thu duoc hé phuong trinh

—(135-126x)=6
! ( x) v:>u3—v3=6v—6u<:>(u—v)(u2+uv+v2+6):O<:> 5 5
v3=6u+(135—126x) u +uv+v +6=0

u=v

2
o +uv+v2+6:0<:>(u+%vj +%v2 =—6 (V6 nghiém).
o yu=vex=35-4x <:>x3+4x—5=0<:>(x—1)(x2+x+5):0<:>x=1.

Vay phuong trinh da cho c¢6 nghiém duy nhat x=1.

Bai toan 16. Giai phuong trinh 2x° +9x-24=5312-2x  (xeR).
Lavi gidi 1.
biéukién xeR.
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Phuong trinh da cho tuong duong véi 2x* +5x =2(12-2x)+512-2x  (1).
Xétham s6 f(t)=2£ +5tteRtacd f(t)=6t"+5>0V¢eR. Suy ra ham sé f(¢)lién tuc va dong bién trén R.
Khi do (1)< f(x)= f(V12-2x) @ x=12-2x & x* +2x-12 =0 (x-2) (¥ +2x+6) =0 = x =2
Thu lai thay thoa man phuong trinh ban dau. Két ludn x = 2 1a nghiém duy nhat.
Léi gidi 2.
biéukién xeR.
Phuong trinh da cho tuong duong véi 8x° +36x —96 = 20412 2x < 8x” —(96-36x) =103/10.2x +(96 - 36x) .
bat u =2x;v= m ta thu dugc hé phuong trinh
u’ —(96—36x) =10v
{\9 =10u +(96—36x)

u=v
:>u3_v3:10v—10u@(u—v)(u2+uv+v2+10)=0© 5 5 .
u +uv+v +10=0

2
. u2+uv+v2+10:0<:>(u+%vj +%v2:—10 (V6 nghiém).
o u=ve2x=96-16x & x=Y12-2x & x*+2x-12=0& (x—2)(¥* +2x+6) =0 x=2.
Thir lai ta thu duge tap nghiém phuong trinh ban dau: S ={2}.
Loi gidi 3.
Didukién x e R. Pit /12—2x = y = y* =12—2x. Ta thu dugc hé phuong trinh
2x°+9x—24=5y [2x +9x-24=35y
=
12-2x =y’ 24-4x =2y’
Thuc hién cong timg vé (cong vé voi vé) hai phuong trinh cta hé ta co
X=y
2x° +5x =2y +5y & 2(x’ =y’ )+5(x—y) =0 (x— ) (2% —2xp+2)° +5) &
Yooy ( y) ( y) ( y)( Vi ) 2x" =2xy+2y*+5=0

o x=yox=Y12-2x ¥ +2x-12=05 (x-2)(x’ +2x+6) =0 x=2.
. 2x2—2xy+2y2+5=O<:>x2—2xy+y2+x2+y2+5=O<:>(x—y)2+x2+y2=—5 (V6 nghi¢m).

Thur lai ta thu dugce tap nghiém ciia phuong trinh da cho: S = {2} .

Bai todn 17. Giai phuong trinh x(x* +3x+3)=1+3Y3x+5  (xeR).
Léi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi

432 130 =143Bx+5 & (x+1) +3(x+1)=3x+5+3Bx+5 (1),

Xéthamsd f(t)=£'+3tteRtaco f/(t)=3+3>0VieR.
Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6

()= f(x+1)=f(Bx+5) e x+1=Bx+5

< x+3x7 —4:0(:)(96—1)()c+2)2 =0 xe{-21}
Thir lai céc gia tri déu thoa man phuong trinh ban dau. Vay phuong trinh di cho ¢6 tap hop nghiém S = {—2; 1} .
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi
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4307 +3x=1+3Bx+5 & (x+1) -2 =333 (x+1) +2.
Dat x+1=1¢;,3/3x+5 = y ta thu dugc hé phuong trinh

r'-2=3 £ =3y+2
. Yo . g :>t3—y3=3y—3t<:>(t—y)(t2+yt+t2+3)=0
y =3t+2 Yy =3t+2

o t=yox+l=ri5o @+ -4=0(x-1)(x+2) =0 xe{-21}.
2
o Fiyt+y +3 =O<:>(t+%yj +%y2 = -3 (V6 nghiém).
Thir lai cac gia trj déu thoa man phuong trinh ban dau. Vay phuong trinh di cho c6 tdp hop nghiém S = {—2; 1} .
Bai todn 18. Giai phuong trinh x° +3x” +x+3=43/2(3x +1) (xeR).
Loi gidi 1.

Diéu kién x e R.
Phuong trinh da cho twong duong voi

(x+1) —2x+2=43/4(x+1)+2x-2.
Dat x+1=u;/6x+2 =v ta thu dugc hé phuong trinh
{Lf —-2x+2=4vy

u=v

2

V' =2x+2=4u u’ +uv+v =—4

=u -y :4v—4u<:>{
Xét cac truong hop
V u=ve x+1=6x+2 < X +3x +3x+1=6x+2 < x* +3x*=3x—-1=0

& (x=1)(x" +4x+1) =0 xe{,-2+3;-2-3}.

2
V ot +4=0& (u+%vj +%v2 =—4 (V6 nghiém).
Két luan phuong trinh dé bai ¢6 cac nghiém ké trén.
Loi gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong voi
X437 +3x+1+4x+4=6x+2+46x+2

o (x+1) +4(x+1)=6x+2+4/6x+2
Xéthamsd f(t)=¢+4t thi f'(t)=31+4>0,V¢e R, ham s lién tuc va dong bién.
Ta thu dugc f(x+1):f(m)<:>x+1:m
S X +3x% +3x+1=6x+2 < x’ +3x7 —3x-1=0
& (x=1)(x* +4x+1) =0 xe{-2+43;-2-3}
Két luan phuong trinh ban dau c6 ba nghiém, S :{l;—2+\/§;—2—\/§}.

Bai ton 19. Giai phuong trinh x” +6x” +11x+8=43/5x+8  (xeR).
Loi gidi 2.

biéukién xeR.

Phuong trinh da cho twong duong véi
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X +6x> +12x+8—x=43J4x+8+x
<:>(x+2)3—x=4,3/4(x+2)+x

Dit x+2 =u;3/5x+8 =v ta thu dugc hé phuong trinh

3
u —x=4v
=u -V =4(v—u)<:>(u—v)(u2+uv+v2+4):0.
v —x=4u
Xét cac truong hop
V o u=veox+2=35x+8 < x’ +6x° +12x +8=5x+8

<:>x3+6x2+7x:O<:>x(x2+6x+7):0<:>xe{O;—3+\/§;—3—\/§}.
2
4 u2+uv+v2+4=0<:>(u+%vj +%v2:—4 (V6 nghiém).

Két luan phuong trinh ban dau c6 tap nghiém S = {0; —3++/2;-3-12 } .

Bai toan 20. Giai phuong trinh 8x* +12x° +x+2=231+9x (xeR).
Loi gidi.

biéu kién xeR.

Phuong trinh da cho twong duong véi

8x +12x% +6x+1-5x+1=234x+2+5x—1
& (2x0+1)’ =5x+1=232(2x+1)+5x-1
bat 2x+1 =u;m =v thu dugc hé phuong trinh
{uS —S5x+1=2v

V' —5x+1=2u

=u - =2v—2u<:>(u—v)(u2 +uv+v? +2):0.

Xét cac truong hop
v =y 2x+1=Y1+9x <8  +12x* +6x+1=1+9x <= 8x* +12x* =3x =0
_—6+2\/1__—6+2\/E}
8 7 8 '

< x(8x° +12x—3):0<:>xe{0

2
. u2+uv+v2+2=0<:>(u+%vj +%v2=—2 (V6 nghiém).

_—6+2\/1__—6+2\/E}

Két luan phuong trinh di cho c6 ba nghiém, S = {O, 2 3

Bai toan 21. Giai phuong trinh 3()63 +6x° +7x—3) =3 /@ (x € R).

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

1 [x+2

x3+6x2+12x+8—15x—11=§i/ 3 +15x+11

<:>(x+2)3—15x—11:%i/%(x+2)+15x+11
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/4
bat x+2=u;3 @ =v ta thu dugc h¢ phuong trinh

u3—15x—11:lv 1 Uu=v
=u - :g(v—u)<:>
v3—15x—11:§u

1
u2+uv+v2+§=0

Xét cac truong hop sau
. 46x +35 ., \ ,
u:v<:>x+2:3T<:>3(x +6x +12x+8)=46x+35<:>3x +18x> —10x—11=0

—21++/309 ,—21+\/309}

<:>(x—1)(3x2+21x+11):O:>xe{1

6 6
1 1Y) 3 1
S W ruw v +—=0|u+—v| +=v> =——= (VO nghiém).
3 2 4 3
Két luan phuong trinh ban dau c6 tap nghiém S = {1; el +6V 309 : —21 +6V 309 } _

11x—
Bai todn 22. Gidi phuong trinh 5(x* —3x> +x+1) =3 xs = (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

x _3x2+3x—1—2x+2:%i/w

@(x—1)3—2x+2:éi/§(x—l)+2x—2

bat x—1=u; ‘3/ ! 1x5—1 L =v ta thu dugc hé phuong trinh

u3—2x+2=lv u=v
3 3 1
>Su -V =g(v—u)<:>
v3—2x+2=gu

1
u +uv+v’ +§:0

Xét hai kha nang

- x=1
. u:v<:>x—1:311x 11<:>5()c—1)3:11(x—1)<:> 5 S xe l;\/ﬁ+1;—\/i+l )
Vs 5(x-1) =11 5 5

2
o Wimtr o0 utsiy| +347=—1 (V6 nghiém).
5 2 4 5

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 23. Giai phuong trinh 24x’ +36x” —3x+2 = 23/%“ (xeR).

Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi
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2(12x+1)+21x+1
8x3+12x2+6x+1—7x—%:§i/(x )3 al

<:>(2x+1)3—7x—l:g§/z(2x+l)+7x+l
3 3\3 3

3 1 2
w—=Tx——=—v u=v
. 25x R 3 3 )
bit 2x+1=u;} +1=vta thu dugc hé =>u'-v =Z(v-u)e| ,
3 3 1 2 3 u +uv+v +—=0
% —7x———§u

Xét cac truong hop
o u=ve2x+l= s/2§x+1 ©3(2x+1) =25x+3 < 3(8x° +12x” + 6x+1) =25x+3

_—9—\/123_—9+\/123}
12 '

<:>24x3+36x2—7x=0<:>x(24x2+36x—7)=0<:>xe{0, =

, il T e -
o u+tuw+v +—=0|u+—v| +—v =—— (V6 nghi€ém).
3 2 4 3

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai toan 24. Giai phuong trinh 54x° —54x” +16x—6 = 5,3/17’; = (xeR).

Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

5

2

2

<:>(3x—1)3—x—2=§i/§(3x—l)+x+2

bat 3x-1=u; ‘3/ 17);_1 =v ta thu dugc hé phuong trinh

5
uw—x-2==v u=y
8 B 5
Su -V =—Vv-—us

3 u2+uv+v2+§=0
1% —x—2=5u 2

/1 -1
o u=v&3x-1=3 7); <:>2(3x—1)3:17x—1@2(27x3—27x2+9x—1)=17x—1

©54x° =54x" +x-1=0< (x—1)(54x° +1) =0 > x =1.

5 1Y 3 5
o u2+uv+v2+—=0<:>(u+—vj +=v* =—= (V6 nghiém).
2 2 4 2

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai todn 25. Giai phuong trinh 2x +6x + 6x +1= 3|~ ; 2 (xeR).

Loi gidi 1.
biéu kién x € R. Phuong trinh da cho tuong duong véi

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9)

19

8x° +24x* +24x+4=234x+8

S8 +24x* +24x+8+4x+4=4x+8+2

J4x+8

o (2x+2) +2(2x+2)=4x+8+234x+8 (1)

Xéthamsd f(t)=£+2tteR.
Voi t, eR,t, e R;t, #t,taco

f(t)=f(6) _6-8+2(4-1) (4 —6)(6 +4t, 41, +2
t,—t, -t t—t,

2
) :(t1 +%zzj +%t22 +2>0,Vt,t,eR.

Do d6 ham s6 f'(¢) lién tuc va dong bién trén R . Phuong trinh (1) tr& thanh

f(2x+3)= f(V4x+8) = 2x+2=4x+8

& 8(x+1) =4(x+2) & 2% +6x7 +6x+2
<:>2x3+6x2+5x:O<:>x(2x2+6x+5)=0

Két luan phuong trinh da cho c6 duy nhat nghiém x=0.
Loi gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi

x3+3x2+3x+l=l3)hL2
2 2V 2
1 11 1
S(x+1) —===3=(x+1)+=
bat x+1=u;,3/x;2:vtathuduo’chéphuongtrinh
e 1
uw——=—v 1 u=v
A >u-v=—(v-u)e
1 2
Vi——=—u
2 2

Xét hai truong hop

x+2
v u=vex+l=3

<:>2(x+1)3 =(x+2) & 2x +6x° +6x+2=

3 2 B 2 . x=0
S2x+6x +5x=0 <:>x(2x +6x+5)—0<:> 5 =
2x°+6x+5=0

2
V o tuvivitiz0o|utiy +Ev2=—l(V6nghiém).
2 2 4 2

Két luan phuong trinh da cho c6 duy nhat nghiém x=0.

Bai todn 26. Giai phuong trinh 3x° +9x* —10 = ;| 10";14 (xeR).

Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

=x+2

< x=0

1
u’ +uv+v? +5:0

x+2

1

Py 011014 & (x+1) —3x—22%§/§(x+1)+3x+?.

3 3 3 3
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/1 14
bat x+1=u;} Ox3+ =v ta thu dugc hé phuong trinh

Xét hai truong hop

2
. u2+uv+v2+l:O<:>(u+lvj 3=l (V6 nghiém).
3 2 4 3

[10x+14
" y=yox+l=>3 Ox; @3(x3+3x2+3x+1)=10x+14<:>3x3+9x2—x—11=0
1_—6+\/§_—6—\/§}
9 3 b .

<:>(x—1)(3x2+12x+11)20<:>xe{ 3

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai to4n 27. Giai phuong trinh 54x° —54x* +18x—16 = ‘3/3x—2|-13 (xeR).

Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

—-1+14 1 (1
2(27x3—27x2+9x—1)—14=,3/3)C—+@(3x—1)3—7=—3/—(3x—1)+7
2 2\2
1
bat 3x—-1=u; ‘3/3x;- 3 =v ta thu duoc h¢ phuong trinh

w-T==v 1 u=v
=u’ -’ :E(v—u)<:>

3
Vv =T=—u

u2+uv+v2+l:0
> 2

Xét cac truong hop sau

1
o u=v<3x—1= 3,/3x; 3 ©2(27x =272 +9x 1) =3x+13

& 54x° =542 +15x =15 =0 < (x—1)(54x” +15) =0 > x =1.

2
o u2+uv+v2+l=0<:>(u+lvj +§vz:—l (V6 nghi€ém).
2 2 4 g

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1.

Bai toan 28. Giai phuong trinh 2x” —18x” +56x—42+ ;/’“;15 =0 (xeR).

Loi gidi.
biéukién xeR.
Phuong trinh da cho twong duong véi
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2(x" 92 +27x-27) +2(x+6) +3 les -0
e 2(x-3) +x+6+3 “215 =0
<:>(3—x)3—x—6=l3 3_x+x+6

2\ 2

1
w-x—6=—v
bat 3—x=u; %/Xj;ls =y ta thu duoc f =u -V =%(v—u)<:>(u—v)(u2+uv+v2 +%)=0.

vV —x—6=—u
2

Xét cac kha nang sau day

1
. u:v<:>3—x=‘3/x_; > ©2(x -9x +27x-27) +x+15=0

< 2x’ —18x° +55x—39:0<:>(x—1)(2x2—16x+39):O<:>|:

x=1
=>x=1.
2(x—4) =7
1 1Y 3 1
. u2+uv+v2+—:0<:>(u+—vj +=v* = —= (V6 nghiém).
2 2 4 2

Két luan phuong trinh d cho ¢6 duy nhat nghiém x =1.

J13x—-23
2

Bai toan 29. Giai phuong trinh 3(x3 -3x + 7) =1 (x € R) .

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

x’ —3x +7=Z3 L 23
3\ 2
o3 —3x2 +3x—1—3x+8=%,3/13x2_23

@(x—1)3—3x+8=gi/@+3x—8

bat x—1=u; ‘3/ 13x2— 23 =v ta thu dugc h¢ phuong trinh

u’ —3x+8:zv

=u —v =;(v—u)<:>(u—v)(u2 +uv+v’ +%)=0.

Xét cac truong hop

o u=vex—l= ,3/13"2_23 & 2(x 32" +3x-1)=13x-23

&2 —6x = Tx+21=0 & (x-3)(2x° —7):0<:>xe{—7;—;3 :
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7 1Y 3 7
o u2+uv+v2+—=0<:>(u+—vj +=v* = —— (V6 nghiém).
3 2 4 3

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 30. Gidi phuong trinh 2(x* —6x” +10x-7) =3 X% (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

x —6x" +10x—7 213 Sx—4

2

o 1 —6x2 +12x—8—2x+1:%3 5x2_4

<:>(x—2)3—2x+l=%i/%(x—2)+2x—l

bat x—-2=u; gf 5x2— 4 = v ta thu dugc hé phuong trinh

u’ —2x+1=lv

—=u - =%(v—u)<:>(u—v)(u2 +uv+v? +%j=0.
v —2x+1=5u

—4
S, . R0 o & 2(x* 62> +12x-8) = 5x—4 & 22° ~122° +19x ~12=0

& (v-4)(20 4 +3) =0 (x-4)[ 2(x-1) +1]|= 0= x=4.

2
> v+ pie = 0| ubt |+ = -1 (V6 nghiém).
2 2 4 2

Két luan phuong trinh dé bai c6 nghiém duy nhat x=4.

Nhdn xét. . ) .
Thong qua 30 bai toan mo dau, xin nhac lai dang thirc don gian da dwoc dé cap

(mx+n)3— \/f mx+n +g( )
Trong do f (x) = const (hang so6), tang dan tr hang S0 nguyén dén hang sé hitu 1y, d¢ phitc tap cia da thire

g(x) ciing tang dan tir hang sé dén nhi thirc bdc nhat. R6 rang moi thir con rdt co ban, chwa ddo sau, chira ndng
cdp, va phdt trién nhiéu. Phia bén ngodi cdn thirc thwong cé dang da thire bic ba, cdc ban hoc sinh luu ¥ ¢é ging
quy vé dang hdng d‘cfng thire Idp phirong (tong — hiéu), chii y thong thuong chia hai vé cho hé sé ciia hang tir chita
X * (hodc tang lén néu hop gu trinh bay...), nham don gian hoa cac chuong ngai xdu xi. Bén ngodi | phwong phdp dat
an phu quy vé hé doi ximg, cdc ban hoan toan cé thé sit dung dai lwong lién hop hay kién thirc ham sé, do thi (Gidi
tich lop 10 THPT hodc Giai tich I6p 12 THPT). Lép bai todn nay dé thanh thao can xir ly nhiéu bai tdp, tinh todn
chinh xdc, can than, logic, va tat nhién kién thire khéng nén nam ngodi sach gido khoa, dong thoi phit hop liva tuéi.
Sau ddy la cac bai tdp twong tu, danh cho quy doc gia luyén tap.
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Bai tap twong tu.

Giai céc phuong trinh sau trén tap hop sb thuc

1
2
3
4
5.
6
7
8
9

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

X +2=3x-2.
x3+6=7m.

X +4=5Y5x-4.
x3+7:83/m.
x3+5:6m.
x=310310x-9-9.
x=Y11311x-10-10.
x=320410x-19-19 .
x=316416x-15-15 .
x=17317x—16-16..
x=Y15+4/4x+15 .
x=412+535x+12 .

x+1) =2=333(x+1)+2.

3

(
(x+1) +6=737(x+1)-6 .
(

(4x-3)’ +4=5320x—195 .
(3x—2)" +3=412x—11.
X' =3x+3=34x-3.

X —x+2=233x-2.

X —4x+8=539x-8.

X +12x-7=63/7-6x .

X —11x+13=3314x-13 .
X —x+7=T78x-7.

X +12=3x+10313x-12.
¥ —x+4=56x—-4.

X +2x+2=7Y5x-2.

X —3x+14=811x—14.
3x° +18=19x+237x 6.
X +25=Tx+4Y11x-25.
X —x+44=12313x—44 .
X —4x+19=539x-19 .

2x-1) +8=939(2x~1)-8.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

7

7x3+21x2+21x—47:,3/x+755.
x3+3x2+3x=13 7x+9.

2\ 2
3x3+9x2+9x+1=113,/11x3+13.

-
80x° —120x” + 60x —19 = ;/";4 .
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55. 4x3+12x2+12x—14:73/7x125 .
4x3+12x2+12x+6=17;/17x4+15.

56.

57.

58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.
75.
76.
77.
78.

79.

80

81.

2% +6x° +6x+8 =113 11’“2“5.

x-i—l)3

2x-1) +x=333(2x-1)-x .

~3x+2=232(x+1)+3x-2.

3x-2) +5x-2=43/4(3x-2)-5x+2.

(
(
(
(

x+1) +8x+18=173/17(x+1)—8x—18..

X +3x° +x=33x+5.

X +3x° +2x+2=34x+4.

X +3x° +4=239x—1.

X +3x° +2=336x+2.

¥ +3x° =43/11x-3.

8x* —12x" +9x =53 7x—6.
8x’ —12x" +12x—-1="73/8x -7 .
8x° —12x" +7x =335x—4 .

X =3x7 = 2x+14=6311x-21.
x =3x"+8=437x-13.

X =3x"+5x-3=33x-1.

1
2(x* = 3x* +9x-10) =173 2l

2(x3+3x2—3x+6)=;/19x_3.
2

9 [17-x

X 4+3x+8x-3==7 .

2

x3+3x2+6x+1:E3 Sxrll .
2 2

x3—3x2+6x—5:£3 7x=5 .
2 2

o6+ l1x—9 =S 2X
2 2

X —3x2+2x+5:2‘3f11x_17 .
2 2

(x+1) +3x+1=63/6(x+1)-3x—1.

2(x3—3x2—2x+9)=33/13x_23.
2
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Bai toan 31. Giai phuong trinh x° +3=x(x+1)+2Vx*+3x-3  (xeR).
Loi gidi 1.
biéukién xeR.
Phuong trinh d4 cho twong dwong v&i x° —x* —x+3=232x+x" +x-3.
it x =u;3/x> +3x—3 =v ta thu dugc hé phuong trinh

{If —x"—x+3=2v

V—x?—x+3=2u

u=v

SV =0v-2us 5 5
u +uv+v- =-2

Xét cac truong hop

e u=vox=vYx’+3x-3<=x-x*-3x+3=0 <:>(x—1)(x2—3)=O<:>xe{0;—x/§;\/§}.

2
e Wit =2& (u +%vj +%V2 =-2 (Vo nghiém).
Két luan phuong trinh ban dau c6 ba nghiém ké trén.
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twrong duong voi

¥ -xt—x+3=2Rx"+3x-3 ¥ +2x =x"+3x -3+ 2x* +3x-3.
bit ¥/x* +3x—3 = y ta thu duoc
x3+2x:y3+2y<:>x3—y3+2(x—y)=0©(x—y)(x2+xy+y2+2)=0.
Xét cac truong hop sau day

e x=yox=Rx+3x-3ox -x —3x+3=0<:>(x—1)(x2 —3)=O<:>xe{0;—\/§;\/§}.

2
e XH+xy+)y +2=0& (x+%yj +%y2 = -2 (V06 nghiém).
Két luan phuong trinh da cho ¢6 ba nghiém nhur trén.
Bai toan 32. Giai phuong trinh x° +6 = x* +3x+3/x° + 6x—6 (x € R) .

Loi gidi.
bicukién xeR.

Phuong trinh da cho tuong duong véi x° —x* —3x+6 = 333x+ x> +3x—6..
Dbit x =u;/x> + 6x—6 =v ta thu dugc hé phuong trinh
w—x>—=3x—6=3v I u=v
S>u —v =3v-3u

Vi—x*=3x+6=3u u’ +uv+v? =-3

= u=vex=Ir+6x-6ox’ —x’ —6x+6=0 < (x-1)(x' ~6) =0 xe {;/6;/6}.

2
 VrwwV =3 (u +%vj +%v2 = -3 (V6 nghiém).
Két luan phuong trinh dé bai c6 ba nghiém ké trén.
Bai toan 33. Giai phuong trinh x° —x” +x+2=3Jx"+2x-2  (xeR).

Loi gidi 1.
biéukién xeR.
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Phuong trinh d cho twong duong v&i x* — x> +x+2=3/3x+x" —x-2.
bit x =u;/x* +2x -2 = v ta thu duoc hé phuong trinh
{uB—x2+x+2:3v u=v

u +uv+1? =-3

, , su Vv =3v-Jues
VvV —x"+x+2=3u

0 u=vex=IYx*+2x-2<x —x*=2x+2=0 <:>(x—1)(x2—2):0<:>xe{0;—\/§;\/§}.

2
o wW+uw+r’=-3& (u +%vj +%v2 =-3 (V6 nghiém).
Két luan phuong trinh d& bai c6 ba nghiém ké trén.
Lai gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi x° +3x=x+2x-2+33x* +2x-2 (1).
Xéthamsd f(t) =1 +3t;t e R. Véi t, eR,t, e Rt # 1, ta cd
F)-f () £-£+3(6-1) (4-5)(6+18+5+3)
L=t L- L—t
Do d6 ham s6 £ (¢)lién tuc va dong bién trén R . Khi d6

(1)<:>f(x):f(\3/x2+2x—2)<:>x:\3/x2 +2x—2

<:>x3—x2—2x+2:0<:>(x—1)(x2—2):0<:>xe{0;—\/§;\/§}

1Y 3
=(tl+5t2j +Zt§+3>0,th,z2eR.

Két luan phuong trinh dé bai co ba nghiém ké trén, x e {0; 2 ;\/5 } .

Bai toan 34. Giai phwong trinh x° —x* +7x—5=23/x" —5x+5 (x € ]R) :
Loi gidi 1.
bicukién xeR.

Phuong trinh da cho tuong duong véi x° —x* + Tx—=5=232x + x> —Tx+5 .
bit x =u;/x> = 5x+5 = v ta thu duoc hé phuong trinh
3 2
uw —-x +7x=-5=2v
. 4 :>u3—v3:2v—2u<:>(u—v)(u2+uv+v2+2)=0.
VvV —x"+7x-5=2u

Xét cac truong hop sau
vV u=ve x=3x*-5x+5 c>x3—x2+5x—5:0c>(x—1)(x2+5):0©x:1.

2
V it =2 (u +%v] +%v2 =-2 (V6 nghiém).
Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi x* +2x =x* =5x+5+23x’ =5x+5 (1).
Xéthamsd f(¢t) =1’ +2¢,taco f'(t)=3t"+2>0,Vte R= f(¢)lién tuc, dong bién.

Do do f(x):f(\3/x2—5x+5)c>x:\3/x2 —5x+5 o x —x’ +5)c—5=0<::>()c—1)()c2 +5)=O<:>x=1.

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,
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Nhdn xét.
Cac ban doc gia dé dang quan sat thdy cdc bai todn tir 31 dén 34, van khéng nam ngoai pham vi 16p bai todn
giai dwoc bang cach dat an phu quy vé hé perO’ng trinh. Nhdc lai dang thure

(mx+n)3— \/f mx+n +g( )

Mirc dp khé cdc bai todn di bude dau ting len, khz da thirc g(x)cua chung ta da co dang tam thirc bdc hai,

mac du f (x) van cé dang hcing s6. Nhur vay phia trong can xudt hién dang tam thirc bdc hai, dé nhin nhdn hé
phicong trinh thudn loi cdc ban chii ¥ ddc biét dén f (x) Ngoai phiong dn dwa vé hé, nhitng bai todn ndy bao gio

cing co nhitng cach lam khac, nhe nhang hon, nhuw sw dung hai cfn phu quy vé phan tich nhan tir theo hang dang
thire (1oi gidi 2 bai todn 31), sit dung tinh chdt don diéu ham sé thudc chuwong trinh I6p 10 THPT (loi giai 2 bai
toan 33) hay lop 12 THPT (loi giai 2 bai toan 34). Xin luu y vdi trinh do kién thire dai s6 10, cdc em hoc sinh van
c6 thé sir dung kién thirc ham s6 nhanh chéng, yéu cdu co ban, phiv hop lira tudi, khong vieot qud néi dung sdch
gido khoa. Néi téi vin dé nay, tic gia nhé dén mot bai todn bat dang thire, nam trong chuyén muc Pé ra ky nay,
T2/253, Tap chi Toan hoc va tuéi tré, thang 7 nam 1998.

D6 la mét bai todn di quen thudc véi nhiéu ban hoc sinh, nguyén van nam trong Dé sé6 26 Bé dé luyén thi tuyén
sinh Pai hoc — Cao dcfng, trong co ché thi cir hién hanh thap nién 1990, noi dung nhuw sau

. ) 2
Cho céc s6 thuc duong x, y,zthéa min x* + y* +z> =1. Chirng minh 2x T 4 . z _> 3\/’.
y +z- z4+x" x4y 2

Véi bai todn nay, ching ta ¢é rat nhiéu cach, ddc biét véi cac ban hoc sinh 12 THPT, khi dd c6 trong tay cong

cu dao ham, ¢é thé khdo sat truc tié'p ham sé f(t) = le;x = (0;1] . Tap chi THTT khi do muon gioi thiéu dén ban
—-X

doc THCS, mong muon cdc em hoc sinh nhé tudi tién b, ma khong sir dung kién thirc I6p trén qud tam véi. Trong
Gidi dé ky truée, S6 257, Thang 11 nam 1998, chuyén vién toa soan, TS.Lé Thong Nhat phu trdch bai todn khi do
da ¢6 10i binh ludn rdat hém hinh : Tuy nhién rdt nhiéu ban cdc I6p 7, 8, 9 da choi rdt ngon lanh bang céng cu dao
ham, nén khen hay ché nhirng loi giai nhu vay ?

R6 rang trong truong hop nay, cong cu dao ham la qua tam véi, di trude chuong trinh, da vo tinh lam thui chot
twe duy, lam gia tang sw y lai, giam thiéu sw bitt phd ciia cdc em hoc sinh nhé tuéi, néi khdc la vé hinh chung phan
giao duc. Tac gia thzet nghi trong qua trinh lam nhitng bai toan nhe nhang nhu thé nay hodc cao hon, ma con trong
cw xir, trong cudc song, lam diéu gi ching ta ciing nén nhin nhan lai, suy nghi ky, lam sao giit duoc lé, giit dhing
can nguyén dao 1y, chdn Iy 1€ phdi, tudn theo mot khudén phép ding din nao dé, tranh xdy ra nhing truong hop
ddng tiéc khéng civu van noi !

Bai todn 35. Giai phuong trinh x* —2x> +10x—2=732x> ~3x+2  (xeR).

Lai gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi x° +7x =2x* =3x+2+732x* -3x+2 (1.
Xéthamsd f(t)=£'+7t;teR.Véi t, e R,t, e Ryt, #1, ta cb

MO0 =070t (e ) (0 V3
t,—t, t, —t, t,—t, 2 4

Do d6 ham s6 £ (¢)lién tuc va dong bién trén R . Khi d6

(1) £ (x)= £ (25" =3r+2) o x =326 ~3x+2

X -2 +3x-2=0e (x-1)(x’ —x+2)=0cx=1
Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,
Loi gidi 1.
biéukién xeR.
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Phuong trinh di cho twong duong véi x° — (2)62 —10x+ 2) = 73/7x +2x7 —10x+2.

Dit x =u;3/2x> —3x+2 = vta thu dugce hé phuong trinh

u3—(2x2—10x+2):7v

=u -V =7v—7u<:>(u—v)(u2+uv+v2+7):0.

v = (207 ~10x+2) = Tu
Xét cac truong hop

% u=ve x=32x*-3x+2 <:>x3—2x2+3x—2:0©(x—1)(x2—x+2):0<:>x=1.

2
S WtV =T (u +%vj +%V2 =—7 (V6 nghi€ém).

Két luan phuong trinh da cho ¢6 nghiém duy nhit x=1.

Bai toan 36. Giai phuong trinh x* —3x” +13x-3=8Y3x’ ~5x+3 (xeR).

Lai gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong véi x° +8x =3x" —5x+3+8Y3x* —5x+3 (1)
Xéthamsé f(¢t) =1 +8;t e R. Véi t, eR,t, e R;t, # 1, ta cd

f(tl)_f(tz) :tf—t§+8(tl—t2) :(tl_t2)(t12+tlt2+t22+8):(tl+lt2j2+gt22+8>0,wpt2 eR.
t—t, t —t, t—t, 2 4

Do d6 ham s6 f'(¢) lién tuc va dong bién trén R . Khi d6
(1)<:>f(x):f(\3/3x2 —5x+3)c>x:\3/3x2 —5x+3 < x -3x"+5x-3=0
& (x-1)(x ~2x+3) =0 & (x=1)] (x-1) +2| =0 x=1

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1.

Loi gidi 2.
bicukién xeR.

Phuong trinh da cho tuong duong véi x° —3x> +13x—3 = 83/8x +3x> —13x +3 (xeR).
Dit x =u;3/3x* —5x+3 =v ta thu duge hé phuong trinh
' —(3x% —13x+3) =8v

u=v

3wl
Su —-v =8(v-u)=
( ) [u2+uv+v2+8=0

v —(3x” =13x+3) =8u

Xét cac truong hop
o u=vx=Y3x*-5x+3<x-3x+5x-3=0

& (x=1)( ~2x+3) =0 (x=1) (x-1) +2 =0 x=1
1Y 3
o utuv+y’ :—8<:>(u +5vj +Zv2 =—8 (V06 nghiém).
Két luan phuong trinh ban dau c6 duy nhét nghiém x=1.

Bai toan 37. Giai phuong trinh x° —4x”> —5x+6 =~/7x" +9x —4 (x eR).
Loi gidi.
bicukién xeR.
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Phuong trinh da cho twong duong véi (x +1)3 —(7x2 +8x—5) = {/x+ 1 +(7x2 + 8x—5) .

bit x+1=u;/7x* +9x—4 =v ta thu duoc hé phuong trinh

u3+(7x2 +8x—5)=v
=u -V =v-u (:)(u—v)(u2 +uv+v2+l):0.
v =u+(7x2+8x—5)

2
. u2+uv+v2+1:0c>(u+%vj +%v2:—1 (V6 nghiém).

J5-1,

J5+1

o u=vox+1=Y7x*+9%x-4 < x° —4x2—6x—i-5:O<:>(x—5)(x2 +x—1)=0:>xe{5;

,\/g—l \/§+1}.

Tht lai, két luan phuong trinh da cho c6 tap nghiém S = {5, 5 ;= g

2

Bai todn 38. Giai phuong trinh 2x° —4x* +9x—4=332x’ -3x+2  (xeR).
Loi gidi.
bicukién xeR.
Phuong trinh da cho twong dwong v6i 2x" +3x = 2(2x* =3x+2)+332x" —3x+2.
bit /2x* =3x+2 = y ta thu duoc
2x3+3x:2y3+3y<:>2(x3—y3)+3(x—y):O<:>(x—y)[2(x2+xy+y2)+3}:0.
Xét cac truong hop sau
<> x:y<:>x=\3/2x2—3x+2<:>x3—2x2+3x—2=0<:>(x—1)(x2—x+2)=0<:>x=1.
K 2(x2+xy+y2)+3:0<:>(x+y)2+x2+y2:—3 (V6 nghiém).

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai toan 39. Giai phuong trinh 3x° —12x* +5x+6=234x* ~x-2  (xeR).
Loi gidi 1.

bicukién xeR.

Phuong trinh di cho tuong duong véi 3x° +2x = 3(4x2 —-x- 2) +2%/4x* —x-2.

Xéthamsd f(t)=3¢+2t;teR.Tacd f'(t)=9£+2>0,Vt € R, ham s0 lién tuc va dong bién.

Khi @6 thu duogc
f(x):f(~3/4x2 —x—2)©x=\3/4x2—x—2 S X —4x" +x+2=0
1_3+\/ﬁ_3—\/ﬁ}

S (x-1)(x*-3x-2)=0=x€
R
Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Loi giai 2.

biéukién xeR.

Phuong trinh da cho twong duong véi

X —4x? +§x+2=§\/3 45 —x -2 < x° —4x* +§x+2=§i/§x+4x2—§x—2 .

b

2

|
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Dit x =u;3/4x* — x—2 = v ta thu dugc hé phuong trinh
W —d 2542 =2y u=v
3 2
3 2 5
Vi—4x" +—x+2=—u
3 3
X¢ét hai truong hop

2
. u2+uv+v2+2:0<:>(u+lvj +§vz:—g (V06 nghiém).
3 2 4 3

P y=vox=4x’—x-2x —4x  +x+2=0 <:>(x—1)(x2—3x—2):0<:>xe{l;

34417 3-\17
2 7 2 |
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Loi gidi 3.
bicukién xeR.
Phuong trinh da cho twong duong voi
27x° —108x” +45x + 54 =1834x* —x -2

& (3x) —(108x* —45x—54) = 63/27(4x2 ~x-2)

& (3x)" —(108x ~45x—54) = 63/6.3x +108x" — 45x ~ 54

bPit 3x =u; {/27(4x2 =g 2) = yta thu dugc hé phuong trinh

u’ —(108x2—45x—54)=6v
Su -V =6v-6ue (u—v)(u2 +uv+1? +6): 0.
v —(108x2—45x—54):6u
Xét hai kha nang

o ou =v<:>3x:{/27(4x2—x—2) < x=R4x* —3x+2

o x’—4x7 +x+2=0<:>(x—1)(x2 —3x—2)=0<:>xe{1;

3+\/ﬁ.3—\/ﬁ}.

o C 2
2

o, 2 2 1 3 2 A ‘A

S uUtuw+v +6=0& u+5v +Zv =—6 (V0 nghiém).

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.
Nhdn xét. ‘

Cac ban doc gia c6 thé thay bai téan 39 néu sir dung phwong phap danh gia — ham s0, cu thé si dung tinh chdt
don diéu cua ham s6, cho chung ta loi giai 1 hét sirc ngan gon va dé hiéu. Tuy nhién 101 gidi su dung dat an phu
dia vé hé phuong trinh doi xung loai 2 10 ra kha khé khan, thuc te doi voi nhitng bai toan hé 6 khong dep nhu thé
nay, khi cdc diéu kién hoi tu day di, luén cé hai phwong dn dat an phu dwa vé hé doi xing loai 2, dit rang ban chat
cua chung la nhu nhau.

Tac gia xin di sau phdn tich hai phwong an nay nhuw sau
Phuong an 1.
Pé y rang da thirc phia bén ngodi can la da thire bdc ba nhu'ng cdc hé sé khd xdau xi. Nhé lai dang thire

(mx+n)3— \/f mx+n +g( )

Dé thudn tién quy vé hang dang thire ldp phwong, chung ta sé tao ra hé so 1

X —4x? —i—é)c—i-Zz23 45 —x -2 < x° —4x* +§x+2=gi/gx+4x2—§x—2 .
3 3 3 3V3 3
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Triee quan dé thday f (x)

W | N

5 N .
va g(x) =4x° —gx —2 nén dé dang quy vé hé phwong trinh.

Phuwong an 2. .
Chii y hé so hang tir ldp phuong thuong la 1, 8, 27, 64,...va cac s6 doi cua ching. Ngoai nga ré dua vé hé so 1,
chung ta co thé ndng lén dé tao ra hé so dep de, ro rang boi so cua 3 nén la 27. Nhw vay

27x* —108x* +45x+54=184x* —x—-2.

Trieée hét chon trieong hop don gian nhdt, tire la mx +n = 3x; g(x) = (108x2 —45x — 54) . Phia ngoai can luc nay co

dang (mx + n)3 - g(x) , trong can thire bdt budc xudt hién +g (x) tire la (108x2 —45x— 54) , nhur vy hé sé can

/—54
dwa vao trong can thirc phai la, 3 5 =3, va ta thu dwoc hé qua

(3x) —(108x* —45x—54) = 6§/27(4x2 ~x-2)

& (3x)" —(108x* —45x~54) = 63/6.3x +108x" — 45x ~ 54
Pén day c6 thé dé dang lap ghép dé thiét ldp hé phicong trinh doi xitng logi 2.

Bai todn 40. Gidi phuong trinh 4x” —8x> +29x—24=32x’-7x+6  (xeR).
Loi gidi 1.

bicukién xeR.

Phuong trinh di cho twong duong véi 4x° + x = 4(2x2 —Tx+ 6) +R2x = Tx+6.

Xéthamsd f(t)=4£ +t;teR. Tacod f'(t)=126+1>0,V¢ € R, ham s6 lién tuc va dong bién.

Khi do6 ta co
F(x)=1(¥27 -7x+6) @ x =322~ Tx+6 & X' -2 +7x-6=0
@(x—l)(xz—x+6)=0c>{x:1 , Sx=1
(2x-1) =-23
Két luan phuong trinh ban dau c6 duy nhat nghiém x=1.
Loi gidi 2.

Piéu kién xeR.
Phuong trinh da cho twong duong véi

8x° —16x> +58x—48=23/2x>—-7x+6

e (2x) (163" — 58x +48) = g/zx+(16x2 —58x+48)

bit 2x =u;2:/2x* —7x+6 = vta thu dugc

' —(16x" —58x+48) =v
—u-v=v-u <:>(u—v)(u2+uv+v2+l)=0.

v’ —(16x" —58x+48) =u
Xét cac truong hop
= U=y 2x =22 -Tx+6 < x=2x"-Tx+6
x=1
©x3—2x2+7x—6:0©(x—1)(x2—x+6):0© 5 S x=1.
2x-1)" =-23

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9)

33

2
. u2+uv+v2+1:0©(u+%vj +%v2:—1 (V6 nghiém).

Két luan phuong trinh ban dau c6 duy nhét nghiém x=1.

Bai toan 41. Giai phuong trinh 5x° —85x” +33x+50 =33/17x* —6x—10 (x € R) .
Loi gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong véi 5x° +3x =5(17x* —6x—10)+3317x* —6x—12

Xéthamsd f(t)=5+3t;teRthitacod f'(¢)=15¢"+3>0,V¢ e R, ham sé lién tuc va dong bién.

Thu duoc
f()c):f(\3/17)c2 —6x—10)© x=317x* —-6x-10 < x’ —17x* +6x+10=0
.8-104 _8+\/104}

2 2

& (x-1)(x’ —16x—10)=0<:>xe{
Két luan phuong trinh ban dau c6 ba nghiém ké trén.
Loi gidi 2.
biéukién xeR.

Phuong trinh di cho twong duong véi x° —17x° +§x+10 = %i/%x+17x2 —%x+10 .

bit /17x* —6x—10 = y, ta thu duoc hé phuong trinh
x’ —(17)62 —2x+10) :gy
5 5

OLE 15
¥ —(l7x2 —£x+10j :gx
5 5

Xét hai truong hop
¢ x=yox=317x" -6x-10 & x’ —17x> +6x+10=0
8-4/104 .8+\/104}

<:>(x—1)(x2—16x—10):0<:>xe{1, > :

3 1 YV 3 3
o X +xp+ 2+—=0<:>(x+— j +=y% =—= (V6 nghiém).
YV 57 ‘i 5( ghiém)

Két luan phuong trinh d cho ¢6 ba nghiém.

Bai toan 42. Giai phuong trinh J/x -2 =8x’ —60x* +151x-128  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong duong voi

Jx-2 =(2x—5)3+x—3<:>,3/2x—5—(x—3) :(2x—5)3 +x-3.

Diat 2x—5=1;3/x—2 =y ta c6 hé phuong trinh

y:t3+x—3 y:[3+x_3
3 < 3
v :t—(x—3) t=y +x-3

=
:>t3—y3:y—t@(t—y)(t2+yt+y2+1):0<:{ 4

=>x -y zzy—zxc(x—y)(x2+xy+y2+%j20.

P Hyt+y +1=0
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o 1=y 2x-5=Yxr-28x —60x" +149x-123 =0 <> (x—3)(8x" ~36x+41)=0 < x=3.

2
. t2+yt+y2+2:0<:>(t+%yj +%y2:—1 (V6 nghiém).
Thir lai cdc x =3 thoa man phuong trinh ban dau. Vay phuong trinh di cho c6 nghiém duy nhat x =3.
Loi gidi 2.
Ditukién xeR.
Phuong trinh da cho twong duong duong véi Jx—2 =(2x— 5)3 +x-3.
biat Jx-2 :2y—5:>x—2:(2y—5)3. Ta thu dugc hé phuong trinh
—2=(2y-5) ~2=(2y-5)
* ( d )3 = 4 ( 4 ) 3:>2)c—2y=(2y—5)3—(2x—5)3
2y—5:(2x—5) +x-3 2y—x—2=(2x—5)
& 2(x-y)+2(x-)| (26-5) +(2x-5)(2y-5) +(29-5)" | =0
& (x-y)| (2x-5) +(2x-5)(2y=5)+(2y-5)" +1]=0
o x=ye2x-5=Yx-28x’—60x’ +149x—123=0 < (x—3)(8x’ —36x+41) =0 < x =3.

2
o (2x=5) +(2x=5)(2y=5)+(2y—5) +1 5[ 2e=5422=> | 13 (2_5) = —1(V6 nghicm).
2 4

Thur lai cac x =3 théa man phuong trinh ban dau.
Viy phuong trinh d4 cho ¢6 nghiém duy nhat x=3.
Loi gidi 3.

Diéu kién x e R.

Phuong trinh da cho twong duong duong véi

2 — (21— 5)" + 23 D T o0 5 5) +2x—5 ¢
Xéthamsd f(t)=£+6teR tacod f'(t)=3+1>0VteR.
Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6

() f(¥x=2)=f(2x-5) = 2x-5=x-2

€8x’ =60x” +149x—123=0 < (x—3)(8x” —36x+41) =0 < x =3

Thir lai x = 3 thoa méin phuong trinh ban dau. VAy phuong trinh d& cho c6 nghiém duy nhat x =3 .

Bai todn 43. Giai phuong trinh 6x° —6x> +13x—6=7x"-x+1  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong duong voi

X —x’ +Ex—lzzi/zx+x2—2x+l.
6 6\6 6

Dit /x> —x +1 = y ta thu dugc hé phuong trinh

3_( , 13 j_7
X X ——x+1|=—y
X -y =—y——x<:>(x—y) X +xy+y +g =0.

13 7 - 6~ 6
)/3—()c2 ——x+1):—x
6 6
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. x=y<:>x:\3/x2—x+l©x3—x2+x—1=0<:>(x2+1)(x—1)=0<:>x=1.

1Y 3 7 .
n 6y + Y )+ T=0 | x+— +=3* =—= (Vo nghiém).
(¥ +xy+57) ( 2yj ;7" =~ (Vonghi¢m)
Két luan phuong trinh ban dau c6 nghiém duy nhat.

Lo gidi 2.
bicukién xeR.
bit /x> —x+1 = yta thu duoc 6x3'+7x:6(x2—x+1)—|-73 xP—x+1.

6x3+7x:6y3+7y<:>6(x3—y3)+7(x—y)=O<:>(x—y)[6(x2+xy+y2)+7]:O.

. x:y<:>x=\3/x2—x+1<:>x3—x2+x—1:O<:>(x—1)(x2+1):O<:>x:1.

2
1 3 7
o 6(X*+xy+)*)+7=0|x+—y | +=y* =—— (V0 nghiém).
(¥ +xy+57) ( 2yj ;7" =~ (Vonghi¢m)

Két luan phuong trinh ban dau c6 duy nhat nghiém x =1.

Bai toan 44. Giai phuong trinh 11x° —11x* +25x-22=3x’ -2x+2  (xeR).
Loi gidi 1.
biéukién xeR.

Phuong trinh di cho twong duong dwong véi 11x° +3x =1 l(x2 —2x+ 2) +3x% =2x+2.

bit /x> —2x+2 = y ta thu dugc hé

11x° +3x:11y3+3yc:>11()c3—y3)+3(x—y)=O<::>()c—y)[ll(x2 +xy+y2)+3]=0.

v x=y<:>x:\3/x2—2x+2c>x3—x2+2x—2=0<:>(x2+2)(x—1):0c>x:1.

v 2 - A 1 jz 3 2 _ - A
ll(x +xy+y )+3 0©(x+2y +4y T (V06 nghiém).

Két luan phuong trinh da cho c6 nghiém duy nhat x =1.

Loi gidi 2.

Piéu kién xeR.

Phuong trinh da cho twong duong duong voi

25 3 25 3./3 25
X=X+ x-2=—Ax" -2x+2 S x X +—x—11=—3—x+x" - x+2.
11 11 11 11V11 11

; (2 25 j 3
X —=|x——x+2|=—y
H H =x - 3 —ix<:>(x— )x2+x + 2+i =0
(25 3 SEETEART d AREAETY
V=X ——x+2|=—Xx
11 11
Xét hai truong hop xay ra
o x:y<:>x=3x2—2x+2<:>x3—x2+2x—2=O<:>(x2+2)(x—1)=0<:>x=1.
o X +xy+ 2+i—0<:>(x+l j2+3 o3 (V6 nghiém)
SRR V) e T S

Két luan phuong trinh da cho c6 nghiém duy nhat x=1.
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Bai toan 45. Giai phuong trinh x° +2x” +4x+1=43x* +3x+4 (xeR).
Léi gidi 1.
biéukién xeR.
Phuong trinh da cho twong duong duong voi
X +3x7 +3x+1+4x+4=x"+3x+4+4/x” +3x+4

& (x+1) +4(x+1)=x" +3x+4+4Yx> +3x+4
Xéthamsd f(t)=£ +4tteR tacd f'(t)=31"+4> 0,V e R. Ham s lién tuc, dong bién.

Khi dé6 ta co
f(x+1)=f(\3/x2+3x+4)<:>x+1:\3/x2+3x+4 S X +3x° +3x+1=x"+3x+4

ex+2¢ -3=0c (x-1)(¥ +3x+3)=0c |, ox=1
X +3x+3=0

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Loi gidi 2.

Piéu kién xeR.

Phuong trinh da cho twrong duong voi

X 4+3x2+3x+1-x2 +x=4Yx* +3x+4
<::>(x+1)3—x2 +x:4§/4(x+1)+x2 —-X

Dit x+1=u;/x*> +3x+4 = v ta thu duoc hé phuong trinh
{uz —xX’+x=4v

. :>u2—v2:4v—4u@(u—v)(u2+uv+v2+4):0.
Vi—x"+x=4u

V u=vex+l=x+3x+4 o X +3x7 +3x+1=x"+3x+4

=1
c>x3+2x2—3=0<:>(x—1)(x2+3x+3)=0<:>[xz ex=1,
x +3x+3=0

2
v u2+uv+v2+1:0c>(u+%vj +%v2=—1 (V6 nghiém).

Két luan phuong trinh ban dau c6 nghiém duy nhat x=1.

Bai toan 46. Giai phuong trinh x° —5x” +10x—6 = 23/2x* —5x +3 (x € R) .
Loi gidi.

bicukién xeR.

Phuong trinh da cho twong duong véi

¥ =33 43 =14 2x =2 = 2" = 5x+3+ 23207 —5x+3
& (x=1) +2(x—1)=2x> =5x+3+232x° —5x+3
Xét ham sd f(t)=r+2t;teRtaco f'(t)=3"+2>0,VteR, ham s lién tuc va dong bién.
F(x=1)= 7 (Y26 =5x+3) @ x—1=20" =5x+3 @ x =3¢ +3x -1 =26 =543
o x5 +8x—4=0 (x—1)(x-2) =0 = xe{l;2)

Két luan phuong trinh d cho c¢6 hai nghiém nhu trén.
Loi gidi 2.
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Piéu kién xeR.
Phuong trinh da cho twong duong voi

o3 43x—1-2x2 +7x=5=232x -2+ 2x* —Tx +5
& (x=1) =(207 = Tx+5) = 232(x 1)+ 22>~ Tx+5

bit x—1=u;3/2x* —5x+3 = v ta thu dugc

u’ —(2x2—7x+5):2v

s s u=v
Su —v =2v-2us

v3—(2x2—7x+5):2u w +uv+1v> +2=0

o u=vex—1=2x"-5x+3 < x’ -3x* +3x—1=2x>-5x+3
X —5x2+8x—4=0<:)(x—1)(x—2)2 =0c>xe{l;2}.

2
o wWHw+v+2=0 (u+%vj +%v2 =—2 (VO nghiém).
Két luan phuong trinh d3 cho c6 hai nghiém.

Nhdn xét.
Luu ¥ dé dé dang tao dang thitc ham sé don diéu f(u) E f(v) cdc ban cé thé sir dung meo myc nho nhé , ky

A o , £ se 7y £ A, . , , 3 A A , LA, | ‘.
hiéu can thirc vé phai la /P . Neu vé trdi quy cé chita t(mx+n) , thuc hién cong ca hai ve cua phwong trinh voi

mot dai luong tP, tdtyéu thu dwoc ham s6 t(mx+ n)3 +l(mx+ n) = tP+l%/; )

Bai toan 47. Giai phwong trinh x° +x° +11x—3=532x" —3x+9 (x € R) .
Loi gidi 1.
bicukién xeR.
Phuong trinh da cho twong duong voi
X 4+3x7 +3x+14+5x+5=2x" —3x+9+532x" —3x+9

o (x+1) +5(x+1)=2x" —3x+9+5¥2x* -3x+9 (1)
Xéthamsd f(t)=£+5tteRtaco f'(t)=3+5>0,VteR.
Ham so6 dang xét lién tuc va dong bién trén R . Ta thu duoc
(1)<:>f(x+1)=f(3 2x2—3x+9)<:>x+1=\3/2x2—3x+9<:>x3+3x2+3x+1:2x2—3x+9
x=1

) Sx=1

e x +x7 +6x-8=0 (x—1)(x’ +2x+8)=0@{(x+1) .

Két luan phuong trinh da cho c6 nghiém duy nhat x =1.
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi
X 4307 43041207 +8x — 4= 535 (x+1)+ 20" —8x + 4

<:>(x+1)3 —(2x2 —8x+4):5{/5(x+1)+2x2 —8x+4
Dbt x+1=u;3/2x> —3x+9 = vta thu dugc hé phuong trinh
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u3—(2x2—8x+4 =5v
:>u3—v3=5v—5u@(u—v)(u2+uv+v2+5):0.
—(2x* ~8x+4)=5u
Xét hai kha nang xay ra

S u=vex+1=32x"-3x+9 = x* +3x* +3x+1=2x*-3x+9
x=1

(x+1) _ 7T

<:>x3+x2+6x—8=0<:>(x—1)(x2+2x+8):0<:>{

2
<> u2+uv+v2+5:0c>(u+%vj +%v2 =-5 (V6 nghiém).

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Nhdn xét. 3 ] ) | ) .
Cdc ban djoc gia dé dang nhdn thay tr bai toan 45, micc do dan giau ban chat cua bai toan da dan tang lén,
nguyén do co sy chuyén dich da thirc tirx — mx+n, trong dang thirc
(mx+n)3— \/f mx+n +g( )
Dui rang phirong phap su dung tinh chat don dzeu ham s6 la dO’I’l gian hon ca, nhung ro rang viéc phan dodn da

thirc va thém bot, ldp ghép da tré nén khé khan hon trude, nhiéu khi mat thoi gian, ddc biét khi ¢é gdng sir dung dn
phu quy vé hé phirong trinh doi xirng loai 2.

= ax’ +bx+c
Cu thé la 46:mx+nEx—1;g(x):

47 :mx+n=x+1

45 :mx+n=x+1
{ f(x):const.

5
ax’ +bx* +cex+d

Tuy nhién chiing ta c6 thé xir Iy nhw sau, dé y s6 hang tw do phia trong va ngodi can thirc.
3
\ 9 A~ K ¢ o A K . jn=c
Trong truong hop g(x) =ax’ +bx+cva f(x)co hé 5o tw do k, ta co cac hé so tu la { "
nk+c

By :1 SN =1
Bditodn45,k:4;{n i & a ¢ >n+dn=5<n=1.

nk+c=4 4dn+c=4
3 N 3 _c=—6

Baitodn 46, k=2;]" 167 2SI TR B0 3o n=11.
nk+c=3 2n+c=3
3 =_3 S :_3

Bai toan 47, k=5; ne & 7 o =n+5n=6=n=—1.
nk+c=9 Sn+c=9

Ciing dé dang nhén thc?y phia trong can thire dang tam thire bdc hai nén m =11a phit hop hon ca. Tir ddy di dén
phép dat an phu quy vé hé thich hop.

Bai todn 48. Giai phuong trinh x” +x* +16x+6 =8/5x’ +4x+18  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi

X +6x" +12x+8+8x+16="5x" +4x+18+8/5x° +4x+18

& (x+2) +8(x+2) =55 +4x +18+8/5x +4x +18
Xéthamsé f(x)=r +8ttacod f'(¢)=3t"+8>0,V¢ e R. Ham 6 lién tuc va dong bién trén R .
D@ dang thay
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F(x+2)= £ (57 +ar+18 ) x+2 =587 +4x +18 < X 4627 +12x+8 =527 +4x 418

x=1
ex'+x +8x-10=0< (x—1)(x +2x+10)=0 = ,  ex=1
(x + 1) =-9
Két luan phuong trinh dé bai c6 duy nhat nghiém x =1.
Loi gidi 2.
Diéu kién xeR.
Phuong trinh da cho twong duong véi

X637 +12x+ 8527 +4x—2 =838 (x+2) + 5x> —4x+2

& (x+2)' =557 —4x+2) =838(x+2) +5x> —4x +2
Dit x+2 =u;/5x* +4x+18 = v ta thu duoc hé phuong trinh

u’ —(5x2—4x+2):8v
=u -V :8v—8u<:>(u—v)(u2+uv+v2+8):O.
v —(5x2—4x+2)=8u

" y=vo x+2=35x>+4x+18 = X  +6x* +12x+8=5x> +4x+18
x=1

=1.
(x+1)f=0 "

&X' +x +8x-10=0 < (x-1)(x* +2x+10) =0 <

2
. u2+uv+v2+8=0<:>(u+%vj +%v2:—8 (V6 nghi€ém).

Két luan phuong trinh dé bai c6 nghiém duy nhat.
Nhdn xét.

Ngodai ra, doi véi bai todn 48 va [6p bai toan twong tw, cdac ban hoc sinh co thé phan doan dwoc nhi thuc
mx +n = x+ 2 khong theo hé 6 tw do, ma theo hé s6 ciia hang tir chita x°, hodc déng nhat d&ng bo ciing rat nhanh
chéng. Pé y rang da thire trong cdn la tam thirc bdc hai, bén ngodi can la da thirc bdc ba (khéng phdi bdc 6) nén
nhi thite mx + n la tat yéu (loai bo truong hop phirc tap ax* +bx+c).

n’+8n-18=6
Tiec ld ta ¢6 (x+n) —(5x* —4x+18=8n) =838 (x+n)+5x" —4x +18~8n = 3n=5=1 & n=2.Dodo
3n’ +4=16

(x+2) (52" —4x+2) = 838(x +2) + 51" —4x +2

=x +6x2+12x-|-8—5x2+4x—2=83/8(x—i—2)-1—5x2 —4x+2

Bai toan 49. Giai phuong trinh 2x* +4x” +11x+3=3Jx’ —x+1  (xeR).
Loi gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong voi

2(x3+3x2+3x+1)+3x+3:2x2 x4+ 2433x —x+1

& 2(x+1) +3(x+1)=2(x" —x+1)+3Yx’ —x+1

Xéthamsd f(t)=26+3¢thi f'(t)=6"+3<0,V¢eR . Ham sé lién tuc va dong bién trén R . Thu dugc
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f(x+1)=f(\3/x2—x+1)<:>x3+3x2+3x+1=x2—x+1

x=0
=x=0

c>x3+2x2+4x:0<:>x(x2+2x+4)=0<:> 5
(x+1) =-3

Két luan phuong trinh dé bai c6 duy nhat nghiém x=0.
Loi gidi 2.

Diéu kién xeR.

Phuong trinh da cho twong duong véi

x3—i-2x2+£x+§:§3 xt—x+1
2 2 2

< x+3x7 —i—3x-|—1—(x2 —%x—%j:%i/ix+i+x2 —éx—l

(:)()c+l)3 —(xz —%x—%j:%i/%(x+l)+x2 —%x—%

bit x+1=u;/x* —x+1 = v ta thu duoc hé phuong trinh

Xét cac truong hop xay ra
V u=vex+l=xt—x+leo X +3x3 +3x+1=x*—x+1

x=0
<:>x3+2x2+4x=0<:>x(x2+2x+4)20<:> 5 < x=0.
(x+l) =-3

2
v u2+uv+v2+§c> u+lv +§v2:—i (V06 nghiém).
2 2 4 2

Két luan phuong trinh dé bai ¢6 duy nhat nghiém x=0.

Nhdn xét.

Phan tich loi gidi 2. Dé tao ra hang dang thike cdc ban chia hai vé cho hé s6 ciia hang tir chita x°.
2% +4x* +11x+3=3R/x* —x+1 & x’ +2x +%x+%:%3 X' —x+1
<:>(x+n)3—(xz—§x+1—§nj=§i/§(x+n)+x2—§x+1—§n

2 2 2\2 2 2
3 3
3 .
n+—n-l=— (i
5 5 ()
Sir dung dong nhdt hé sé dong bé {3n—1=2 (ii) Sn=1.
3nz+§=E (iii)

2
Chil y ¢6 thé sir dung mét trong ba hé thirc (i),(ii),(iii), triv khi phwong trinh d@é bai khong thé quy thé quy vé hé
doi xung logi 2 ! Ba }‘zé thire kiém tra lan nhau dam bdo bai todn kha thi dwa vé hé doi xung logi 2. Pé tyw nhién cdc
ban nén phan tich tuan ty
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<= x +3x7 +3x+1—(x2 —éx—lj zéi/§x+§+x2 —éx—l
2 2
Bai toan 50. Giai phuong trinh 3x° —12x +28x—28 = 43/x” —5x+7 (x € R) .
Loi gidi 1.
bicukién xeR.
Phuong trinh da cho tuwong duong véi

3(x*=3x" +3x—1)+4x—4 =3(x* =5x+7 )+ 4/x’ —5x+7
e 3(x=1) +4(x-1)=3(x"=5x+7)+4Ix’ =5x+7 (1)
bit x—1=u;/x* —5x+7 =v ta thu dugc
(1)<:>3u3+4u=3v3+4v<:>3(u3—v3)+4(u—v)=O<:>(u—v)[3(u2+uv+v2)+4]
Xét hai kha ndng xdy ra
o0 u=vex—1=x"-5x+7 < x*-3x>+3x—-1=x>-5x+7
& x' —4x’ +8x—8=0c (x-2)(x’ —2x+4) =0 x=2.

0.

2
o 3(u2 +uv+v2)+4 =0 (u+lvj +§v2 = 4 (V06 nghiém).
2 4 3
Vay phuong trinh da cho c6 nghiém duy nhat x=2.
Loi gidi 2.
Diéukién xeR.
Phuong trinh da cho twong duong voi

x —4x2+§x—§:i3 x°
3 3 3

<X —3x2+3x—1—(x2 —?x+£j:i§/§(x—l)+xz—?x+é

<::>(x—1)3 —(xz —?x+§j:ii/i(x—l)+x2 —?x+£

Xét hai kha ning xdy ra
o u=vex—1=x"-5x+7 < x -3x" +3x-1=x>-5x+7
& x' —4x’ +8x—8=0 (x-2)(x’ —2x+4) =0 x=2.

2
o uwtuv+y? +i =0 (u +lvj +§v2 = _4 (V6 nghiém).
3 2 4 3
Két luan phuong trinh da cho ¢6 nghiém duy nhat x=2.

Nhdn xét.
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Dé xuat hién an phu dwa vé hé chung ta tim hé so n.

x3—4x2+§x—§:i3xz—5x+7
3 3 3
@(x+n)3—(xz—Ex+7—inj=ii/i(x+n)+x2—£x+7—in
3 3 3V3 3 3
, 4 28
nw+—n—-7=——
3
Pong nhdt hé s6 {3n—1=—4 Sn=-1.
st 41928
3

Bai toan 51. Giai phuong trinh 24x° —42x* +37x-14=532x*-3x+2  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi

3(8x3—12x2+6x—1)+10x—5:3(2x2—3x+2)+532x2—3x+2
& 3(2x-1)" +5(2x—1)=3(2x* = 3x+2)+5Y2x* - 3x+2
Xét ham 6 f(t)=3t3+5t;teR thi f'(t):9t2+5>0,‘v’teR.Tathudu’qc

f(2x-1)= £ (222 3x+2) & 2x-1=327 3542

S8 —12x7 +6x—1=2x" -3x+2 <= 8x’ —14x* +9x-3=0

5 x=1
e (x-1)(8x° —6x+3)=0c| Sx=1
8x —6x+3=0
Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Loi gidi 2.
bicu kién x € R. Phuong trinh da cho tuong duong véi

8x° —14x* + %x—% ;322 —3x+2

< 8x’ —12x* +6x—1-2x —Qx—ﬂzéi/é(2x—l)+2x2—2x+g
3° 3 3\3 373

<:>(2x—1) (2 2—?x+%) ;\/;(2 —1)+2x° %xﬁ-%

Dit 2x—1=u;:/2x> —3x+2 = v ta thu duoc hé phuong trinh

u—(2 Z—E Ej—év
3 3) 3 33

=u —-v :év—éu@(u—v)(u2+uv+v2+§j:0.
( 5 19 11) 5 33 3
Vo2 - x+—|=Zu
3 3 3
2 2,3 1Y 3 ) 5 R o
» u+uw+v +—=0=|u+—v | +=v° =—= (V0 nghiém).
3 2 4 3

> u=ve2x—1=32x>-3x+2 < 8x° —12x* +6x—1=2x> —3x+2
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x=1

<:>8x3—14x2+9x—3=0<:>(x—1)(8x2—6x+3)=0<:{ o x=1.

8x’—6x+3=0

Két luan phuong trinh da cho c6 nghiém duy nhat x=1.
Nhin xét.
Dé xuat hién an so phu dwa vé héphu"ong trinh doi xung loai 2, chung ta tim hé so n.

8x” —14x? +? —E—5\3/2x —3x+2

(:)(2x+n)3 —(2x —?x+2—§nj ;\/;(2x+n)+2x2 —%x+2—§n

3
;5 14
n+—n—-2=—-——
3 3
Pong nhdat hé s6 {12n-2=-14 < n=-1.
6n2+£:£
33

Bai toan 52. Giai phuong trinh 54x° —60x” +35x-19=53x’ -x+6  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi

2(27x3—27x2+9x—1)+15x—5:2(3x2 —x+6)+53 35 —x+
©2(3x-1) +5(3x=1)=2(3x" —x+6)+353x* = x +6

bit 3x —1=u;33x> —x +6 =v ta thu dugc

2u +5u =2 +5v<:>2(u3 —v3)+5(u—v)=0<:>(u—v)[2(u2+uv+v2)+5}=0.

Xét cac truong hop
» u=v&3x—1=33x"—x+6 & 27x° —27x* +9x—1=3x" —x+6
& 27x° =30 +10x—7=0c>(x—1)(27x2—3x+7)=0<:>x=1.

2
. 2(u2+uv+v2)+5=0<:>(u+%vj +=V === (Vonghlem).

Két luan phuong trinh ban dau c6 duy nhit nghiém x = 1 .
Loi gidi 2.

Piéu kién xeR.

Phuong trinh da cho twong duong voi

273 30x+ﬁ —2_533x2—x+6
2 2 2

6

2
Dit 3x—1=u;3/3x” —x + 6 =v ta thu dugc hé phuong trinh

( 17 17) 5
w—|3x ——x+—|==v
2 2

27X =27x° +9x—1—(3x —1?7 +1—7j=§i/%(3x—1)+3x2 —%x+

=u’ -V :év—éu @(u—v)(u2+uv+v2+§j20.
2 2 2
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Xét cac truong hop

5 1Y 3 5
. u2+uv+v2+—:O<:>(u+—vj +=v* === (V6 nghiém).
2 2 4 2

= u=v3x—1=3x" —x+6 < 27x = 27x +9x—1=3x" —x+6
©27x -30x* +10x -7 =0 (x—1)(27x" =3x+7) =0 = x=1.

Két luan phuong trinh ban dau c6 duy nhat nghiém x =1.
Nhdn xét. . )
Quy trinh dua vé hé phuong trinh déi xd’ng

27x* =30x2 +? —Q—S\% 2_x+6

<:)(3)c+n)3 —(3x —%x+6—§nj Z\/z(3x+n)+3x2 —%x+6—§n

2
n +5n 6——Q
” 2 17 17\ 55 17 17
Pong nhat hé s6 {27n—3=-30 c>n:—1:>(3x—1)3— 3%’ ——x+— :—i/—(3x—1)+3x2——x+—.
R 2 2 2\2 2 2
M’ +—="—
2
Cdc bai todn tir 53 tré di, van nam trong dang thirc (mx+n)3— \/f mx+n +g( )trong do

f (x) van c6 dang hang sé, tuy nhién mirc do khé da ndng lén nguyén do g(x) s€ co dang da thirc bdc ba, bic bon
va cao hon. Moi quy déc gid theo déi cdc thi du dién hinh tiép theo

Bai to4n 53. Gidi phuong trinh 4x* —3=3x’ —4x*+x+3  (xeR).
Loi gidi .

biéukién xeR.

Phuong trinh da cho twong duong véi

X =4 +x+3+4x* -3 =x"—4x’ +x+3+3/x3—4x2 +x+3

o Hx=x —4x7 +x+3+3/x3—4x2 +x+3

Pit Yx* —4x% +x+3 = yta thu dugc
x3+x:y3+y<:>x3—y3+x—y=0<:>(x—y)(x2+xy+y2+1)=0.
Xét hai kha néng

2
<> x2+xy+y2+1:0©(x+%y) +%y2:—1 (Vo6 nghiém).

<> x=y<:>x=%/x3—4x2+x+3 S =x—4x"+x+3
< 4x? —x—3:0<:>(x—1)(4x+3):0<:>xe{—%;l}.

Két luan phuong trinh ban dau c6 hai nghiém ké trén.

Bai to4n 54. Gidi phuong trinh x* + x> + 232 + x> —4x+2+2=6x  (xeR).
Lai gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi
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—x3—xz+6x—2:23/2x3 +x?—4x+2

S =X +6x-242x"+x* —4x+2=2x" +x2—4x+2+2§/2x3+x2—4x+2

S X 20 =20+ —4x+2+ 232 +x° —4x +2
Pit Y2x° + x> —4x+2 =y ta thu duoc
x3+2x:y3+2y<:>x3—y3+2x—2y:0<:>(x—y)(x2+xy+y2+2):O.

Xét cac truong hop

. x:y<:>x=§/2x3+x2—4x+2 SxX =2+ —4x+2 X +x° —4x+2=0

.—l+\/§.—1—\/§}

1) (x*+2x=2)=0 1
<:>(x )(x+ X ) @xe{ 5 5

2
X4+ +2=0 (x+%yj +%y2 = -2 (V06 nghiém).
Két luan phuong trinh d cho ¢6 ba nghiém.
Loi giai 2.
biéukién xeR.
Phuong trinh da cho twrong duong voi
—x’ =x* +6x-2 :2%/2x3 +x=4x+2

o) —(2)63+x2—6x+2):23/2x+2x3 +x>—6x+2

Pat x= u;i/ 2x” + x> —4x+2 =v ta thu dugc hé phuong trinh

u’ —(2)63 +x2—6x+2):2v
=u’ - =2v—2u<:>(u—v)(u2+uv+v2+2):o.
v —(2x3+x2—6x+2):2u

Xét cac truong hop sau

v u:v<:>x:%/2x3+x2—4x+2 S =20+ —4x+2a X +x7—4x+2=0

1_—1+\/§_—1—\/§}.

@(x—l)(x2+2x—2)=0<:>xe{ 5 5

2
v u2+uv+v2+2:0<:>(u+%\/} +%v2=—2 (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai ton 55. Gidi phuong trinh 7x* +3x° —8 =x’ —3x’ +2x+8  (xeR).
Lai gii

biéukién xeR.

Phuong trinh da cho twong duong véi

70 4362 =84 =32 +2x+8 = x> —3x2 + 2x +8+x* —3x2 +2x+38

& 8x° —i—2x:x3—3x2+2x+8—i-3/x3—3x2 +2x+8
Xéthamsd f(t)=£ +t;teRthi f'(¢)=3+1>0,V¢ e R, ham s6 lién tuc va dong bién trén R.
Ta thu duoc

f(2)c)=f(3/)c3 —3x7 +2)c+8)<:)8x3 =x-3x"+2x+8
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& 70 +3x" —2x-8=0 (x—1)(7x" +10x+8) =0 <= x =1

Két luén phuong trinh d cho c6 tap nghiém S ={1}.

Bai toan 56. Giai phuong trinh 5x° + x> +10x—2 = 7%/3)63 — x> +4x+2 (x € R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi

(2x) = (3x" +x7 =10x+2) = 73/7.2x 432 + 2 ~10x+2..

bt 2x =u;3x’ + x> —10x + 2 = v ta thu duoc hé phuong trinh

u3—(3x3+x2—10x+2)=7v
=u -’ =7v—7u<:>(u—v)(u2+uv+v2+7):0.
v3—(3x3+x2—10x+2):7u

Xét cac kha nang

0 u=ve2x=Y3r-x +4x+2 < 8x’ =3x —x* +4x+2
&5 +x" —4x—2=0< (x—1)(5x" +6x+2) =0 x=1.

2
o u2+uv+v2+7=0<:>(u+%vj +%v2:—7 (V6 nghiém).

Két luén phuong trinh ban dau c6 nghiém duy nhat S ={1}.
Nhdn xét.
Trong trueong hop g(x) =ax’ +bx* + cx +d ta ¢ dang thirc phirc tap hon mét chiit

(mx+n)3—(ax3+bx2 +cx+d)=f(x){/f(x)(mx+n)+(ax3+bx2+cx+d).

Pé y rang van c6 su don gidnf(x) =Tnén

(mx+n)3 —(ax3+bx2 +cx+d):73/7(mx+n)+(ax3+b)c2 +cx+d).

P35 =2
Rorang a=3;b=1= ) = "
Tm+c=4 |c=-10

Khi do thu dwoc (2x+n)3 —(3x3 +x? —10x+a’)=7{/7(2x+n)+(3x3 +x? —10x+d).

n'—d=-2

:113+7n:0<:>n:0:>(2x)3—(3x3 +x2—10x+2):73/7.2x+3x3+x2 —10x+2.
Tn+d=2

Suy ra {

Bai to4n 57. Gidi phuong trinh 46x° —14x* —9x 8 =53Y4x’ +7x* +12x+4  (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi

2(3x) +5.3x = 4%’ + 77 +12x+ 4+ 5Y4x +7x% +12x+4 .

Xéthamsd f(t)=2 +5ttacod f'(¢)=6¢"+5>0,Vt € R, ham s6 lién tuc va dong bién. Ta thu dugce

]”(3)6):]”(3/4)63 +7x° +12x+4)<:> 27x =4x’ +7x* +12x +4

© 23’ -7x —12x-4=0 < (x-1)(23x° +16x+4) =0 > x =1

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Loi gidi 2.
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Piéu kién xeR.
Phuong trinh da cho twong duong voi

23x° —7x2 —gx—4:§%/4x3 +7x2 +12x+4

& (3x)° —(4x3 +7x° +%x+4j=§i/§.3x+4x3 +7x° +%x+4

Pit 3x = u; 4% + 7x* +12x + 4 = v ta thu duoc hé phuong trinh

u3—(4x3+7x2+%x+4j:§v 5 s 5
=u -V =Ev—5u<:>(u—v)(u2 +uv+1’ +Ej:0.

v —(4x3 +7x° +2x+4j zéu
2 2
Xét cac truong hop

s u=ve3x=Ydd + 72 +12x+4 & 275 = 4% +7x° +12x+ 4
© 235’ 7% —12x -4 =0 (x—1)(23%° +16x+4) =0 = x=1.

5 1Y . 3 5
. u2+uv+v2+—:0<:>(u+—vj +=v* =—= (Vb nghiém).
2 2 4 2

Két luan phuong trinh da cho ¢6 nghiém duy nhat x=1.
Nhdn xét.
Bai todan 5o 57, thao tac dat an phu dwa vé hé phuong trinh can chu y mot chut.

Dang thiec (mx+n)3—(ax3+bx2 +cx+af):f(x){/f(x)(mx+n)+(ax3+bx2 +cx+d).

Do f()c)55:>(mx+n)3 —(ax3 +b)cz+cx+a’):5{/5(mx+n)+(ax3 +bx2+cx+d).

Cac phwong an dwa ra nhu sau
Phuong an 1.

(Loai, hé s6 me 7).

Sm+c=12 Sm+c=12

; , P—4=46 =50
Béngnhdta:4;b:7:>{m "
Phuong an 2. )

Chia hai vé cho cdc woc cua 46, chang han don gian gian woc cho 2 thu duoc

23x% = Tx? —%x—4 =§%/4x3 +7x2 +12x+4 .

Déﬁf(X)E :>(mx—i—n)3 —(ax3 +bx* +cx+d)=§i/§(mx+n)+(ax3 +bx? +cx+d) .

N | w»

m —4=23 m=3

Pong nhat a=4,b=7= 5 = 9
5m+c:12 c=5

Thu dwoc (3x+n)3 —(4)63 +7x° +%x+d]=§§/§(3x+n)+(4x3 +7x° +%x+dj.

n—d=-4 5
Tiép tuc tim n va d, dong nhdt 5 >n+=n=0=>n=0.
En+d=4 2

Do d6 ta cé ldp ghép (3x)3 —(4)63 +7x° +%x+4j :gi/%3x+4x3 +7x +§x+4.
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Bai toan 58. Giai phuong trinh 21x° —15x* +11x-3=73x’ +5x* +x+1  (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi

3(2x) +7.2x=3(x" + 52" +x+1)+ T/ + 527 +x+1.

Pit 2x =u;/x* +5x* + x+1 = v ta thu dugc

3P +Tu =3 +7v<:)3(u3 —v3)+7(u—v)=0©(u—v)[3(u2 +uv+v2)+7]

0.

2
. 3(u2+uv+v2)+7:0<:>[u+lv) +§vz=—Z (V06 nghiém).
2 4 3

P U=y S 2=+ x4+l &8 =X +5x° +x+1 e Tx’ —5x" —x—1=0
x=1
oSx=1.
6x> +(x+1)" =0
Két luan phuong trinh da cho c6 nghiém duy nhat x=1.
Loi gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi

@(x—l)(7x2+2x+1):0<:>{

7x® —5x? +Ex—lzzi/z.2x+x3 +5x* —Ex+1
3 3V3 3

& (2x) _(’CS +5x° —EHIJ =Zi/z.2x+x3 AL
3 3V3 3
Dbt 2x =u;/x’ +5x* + x+1 =v ta thu dugc hé phuong trinh

u’ —(x3 +5x* —Ex+1jzzv
3 3

S :;(V—u)ﬁ(u—v)P(uz+uv+v2)+7] 0.

v —(x3 +5x2 —%x+lj=—u

2
o 3(u2+uv+v2)+7:0<:>(u+lvj +§vz:—Z (V6 nghiém).
2 4 3

0 U=vS2x=AX +5x +x+1 S8 =X’ +5x +x+1 & 7x’ =5x* —x—1=0
(x=1)(7x" +2x+1)=0 N 1
S (x— X +2x+1)=0& <Sx=1.
6x* +(x+1)" =0
Két luan phuong trinh d cho ¢ nghiém duy nhit.
Nhin xét. ] '
Dé xuat hién an phu ta xu ly twong tw bai todan so 57.

Dang thirc (m)c+n)3—(ax3+bx2 +cx+d)=f(x){/f(x)(mx+n)+(ax3+bx2+cx+d)

Do f(x)z7:>(mx+n)3—(ax3 +bx’ —i—cx—i—a’):7{/7(171x+n)—i-(ax3 +bx’ +cx+d) .

Cdc phwong an dwa ra nhu sau
Phwong an 1.

(meEZ).

Tm+c=1 Tm+c=1

. . o1=21 =22
Béngnhdtazl;b:S:{m :{m
Phuwong an 2.

Chia hai vé cho cdc wéc cia 21, chang han don gian gian wéc cho 3 thu dwoc
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7x® —5x° +%x—1:§\3/x3 +5x° +x+1.

Dé y rang f(x)E mx+n (ax3+bx2+cx+d):%i/%(mx+n)+(ax3+bx2+cx+d).

wl\l

-1=7 m=2

Béngnhcftazl;b=5:> 7 = 11
gm—i-c:l c:—?

Khi dé thay vao, ta cé (2x+n)3—(x3 +5x° —%x+dj:%i/g.(2x+n)+x3+5x2—13—1x+d .

nw—d=-1
Tim n va d, dong nhat < 7 = 1 + i OSSR R ey
E?l‘f‘d:l 3

7x° —5x? +Ex l—zi/z.2x+x3+5x2—ﬂx+l
3 3V3 3

@(2)()3_()53 +5x2 _%x+1j:;i/;'2x+x3+5x2—%x+1

Bai todn 59. Giai phuwong trinh 24x” +4x° +10x—16 =1 13/2x3 —x*+3x+4 (x € R) .
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

6x° +x2+§x—4:17413/2x3 —x*+3x+4

& (2x)3 —(2)63 —-x —§x+4j =E§/E.2x+2x3 —x —§x+4
2 4\ 4 2
Pit 2x = u;32x° — x* + 3x + 4 = v ta thu dugc hé phuong trinh

u’ —(2)63 —x? —§x+4j=2v
2 4

—(2)63 —x? —§x+4j=£u
2 4

:>u3—v3=2v—ﬂuc>(u v) u’ uv+v +11 0.
4 4 4

2
> u2+uv+v2+£:0c> u+lv +3 2=_E (V6 nghiém).
4 2 4 4

> u=vo 2x=Y2 - +3x+4 &8’ =28 —x* +3x+4
©6x +x° —3x-4=0 (x-1)(6x" +Tx+4) =0 x=1.
Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.

Nhdn xét. i
Doi voi bai toan nay, dé xudt hién an phu, chung ta thao tdac tLrO’ng tw bai toan 58

mx+n ax’ + bx’ +cx+d f mx+n +(ax’ +bx* +cx+d) .
(me+n)' 7 +{ )

Do f(x)sll:(mx+n)3—(ax3+bx2+cx+d :11{/11 mx+n)+(ax +bx’ +cx+d).
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(msEZ).

llm+c=3 1lm+c=3 llm+c=3

. : —a=24 P-2=24 =26
Phwong an 1. Béngnhdta:2;b:—1:>{m ¢ & " = "
Phuong an 2.
Thiee hién chia cd hai vé cho wéc dwong (khac 1 va 24) ciia s6 24. Tuy nhién 24 ¢6 khd nhiéu wéc dLrO’ng bao gom

2:4;6;8:12. Tuy nhién théng qua mot sé bai todn dién hinh c6 1é ching ta da manh nha dwoc ¥ d6 ndo dé. Dé y

rang luén cé6 a=2;m* —a=k=m’> =k+2. Do dé dinh hinh hueéng di xdc dinh sé nguyén k sao cho k+2la ldp
phirong ciia mot s6 tir nhién va k la wée dwong ciia 24. RG rang thday ngay k =6. Do d6 chia hai vé cia phirong
trinh cho 4 ta co

6x3+x2+§x—4:23/2x3 —x"+3x+4.

Do f(x)zljrl:(mxwLn) (ax +bx* +cx+d \/— mx+n)+(ax +bx’ +cx+d)

m=2a=2

11 m=2a=2

T 5 5 1111 5
Nhu vdy Sde=—= :>(2x)3— 2% —x'—=x+4 :—i/—.2x+2x3—x2——x+4.

W —d=—4 2 2 a4 2

11 n=0;d =4

X”Z"Fd 4

Bai ton 60. Gidi phuong trinh x* —6x> +12x—7 =3/—x’ + 9> ~19x+11  (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi
& X =327 +3x—1+2(x+1) = = + 927 = 19x + 114+ 23— +9x* —19x + 11

<:>(x—l)3+2(x—1)=—x3+9x2—19x+11+2i/—x3+9x2—19x+11 (*)
Xéthamsd f(1)=£+2¢ taco f'(1)=3+2>0VteR.
Do vy ham so f (¢)lién tuc va dong bién trén R . Khi d6

()& £ (x=1)= (¥ +98 <19x+11) e x=1= 3= + 06 ~19x+11
o x’=3x"+3x—1==x"+9x" —19x+11 x* —6x° +11x—6 =0 < (x—1)(x-2)(x-3)=0=> x e {1;2;3} .
Thir lai ba gia tri trén déu théa man phuong trinh ban dau. Két luan tap hop nghiém S = {1;2;3}.
Lévi gidi 2.
biéukién xeR.

Dit ¥-x* +9x —19x+11 = yp = —x* +9x> —=19x +11 = *. Ta thu dugc hé phuong trinh
¥ —6x"+12x-T7=y 2x° —12x° +24x-14 =2y
{—x3+9x2—19x+11:y3 Q{—x3+9x2—19x+ll:y3
Thue hién cong timg vé hai phuong trinh cta hé ta co
X -37 4 3x-142(x+1) =y +2y & (x-1) +2(x=1) =y  +2y (D).
t=y
P +ty+1y*+2=0

° t=y<::>)c—1:%/—x3+9x2 —19x+11 < x* —6x° +11x—6:0c>(x—l)(x—2)(x—3):0:>xe{1;2;3}.

bat x—lzt:(1)<:>t3+2t=y3+2y<:>(t3—y3)+2(t—y):0<:>(t—y)(t2+ty+y2+2)<:>
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2
o Fity+)y’ +2:0<:>(t+%yj +%y2 =-2 (V6 nghiém).
Thur lai ba gia tri trén déu thoa man phuong trinh ban dau. Két luan tap hop nghiém S = {l; 2; 3} .
L0‘l gidi 3.
biéu kién x € R. Phuong trinh da cho tuong duong véi

< 2x° —12x° —i—24x—14=23/—x3 +9x* —19x+11
e (x-1) —(=x*+9x° —21x+13)=2§/2(x—1)+(—x3 +9x* —21x+13)

Pit x—1=u;3—x* +9x* —19x+11 = v ta thu dugc hé phuong trinh
' —(—x" +9x* ~21x+13) =2v U=y

:>u3—v3=2v—2u<:>(u—v)(u2—uv+v2+2)<:> 5 5

v’ =2u+(—x" +9x* ~21x+13) W —uy+v’ +2=0

e y :\M:)x—lzi/—x3 +9x* —19x+11 < x° —6x2+11x—6=0<:>(x—l)(x—2)(x—3):0:>xe{1;2;3}.
2
o +uv+v2+2:O<:>(u+%vj +%V2 = -2 (V6 nghiém).

Thr 1ai ba gia tri trén déu thoa man phuong trinh ban dau. Két luan tap hop nghi¢m S = {1; 2; 3} )
Nhdn xét.
o Loi giai 3 dua theo motip su dung an phu dwa vé hé phwong trinh doi xumg logi 2, trudc do ¢ nhdn hai ve
phuwong trinh ban dau voi hang so 2, co su khdc biét so voi cac phwong trinh twong tu trudc, mdc du ve trdi
la da thire co thé phan tich vé dang lap phwong ! Vi sao lai thé ?

Thém mét lan cdc ban chii ¥ dang tong qudt (mx+ n)3 — \/f mx+ n + g( )

Lién hé véi bdi todn goc x* —6x> +12x—7 = 3/—x3 +9x” —19x+11.
O day f (x) = 1la mét hang sé, giam nhe tinh todn cho chiing ta, nhung thuc té ¢6 don gian hay khéng ?

Gid du vé trdi phdn tich dang (x-i—m)3 —(ax2 +bx+c) . Suy ra trong cdn can cé li/l(erm)jL(ax2 +bx+c) .

Nhuw vay khong thé xudt hién dwoc da thire bdc ba trong can !
Piéu nay chirng 16 rang phwong dn g(x) la mot tam thirc ax” +bx+c bat kha thi, hop Iy hon la mét da

thire bdc ba, va f(x) van la nhi thire bdc nhat.

Pé ¥ mét chiit biéu thire phia trong can (dé bai), toi thiéu ta can cé k{/k (mx + n) + (—x3 +ax’ +bx+ c) )
Trong do {cld hé s70”' nguyén sé nh?dn vdo hai vé cia pigu"ong trinh goc.

Khong mat tinh tong quat, co thé gia s k>0, cuthé k#,keZ—=k>2

Tié’p tuc lién hé vé trai: (mx+ n)3 —(—x3 +ax® +bx+ c) )

RG rang néu m<0thi hé s6 ciia hang tir chita x*nhd hon 1, trong khi d6 véi k > 2 thi hé sé cua hang tir

chita x* bén vé trdi toi thiéu bang 2. Suy ra rang m>1, ciing tirong dwong véi k>2.
Str dung dong nhat

(m)c+n)3 —(—x3 +ax’ +bx+c):k{/k(mx+n)+(—x3 +ax’ +bx+c) :k(x3 —6x7 +12x—7)

Ta thiét lap dwoc hé thirc m> +1=k . Thir chon lan lwot cdc giatri k= 2,9,28,...thcfy ngay k =2 thoa man.
Két qua la thu dwoc loi gidi 3 nhu trén.
o Neu su dung dong nhat twong tw cac loi gidi trudc thi

(mx+n) (ax +bx’ +cx+d \/f mx+n (ax3+bx2+cx+d)
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f(x) =l,a=-1b=9 :>(mx+n)3 —(—x3 +9x7 +cx+d) ={/(mx+n)+(—x3 +9x7 +cx+d).
Dé thdy rang m* +1=1=>m =0 (Loai). Do vdy can nhdn hai vé ciia phirong trinh véi hé sé k, tirc la
k(x3 —6x° +12x—7) = kY—x> +9x7 —19x +11

:>(mx—i—n)3—(—x3+9x2 —i—cx+af)=k{/k(mx-|-n)+(—x3 +9x2+cx+d)

m+1=k
LA ga A £ , n’—d=-Tk \e e , A
Thiet lap dong nhat thirc twong tu ta thu dwoc loi giai 3 phia trén.
km+c=-19
kn+d =11

Tai liéu nho nay trong tam dat an phu dua vé hé phuwong trinh va mot 6 kién thirc co ban lién quan, mot bai toan
tat yeu con nhiéu huong giai doc dao va bat ngo khac, cdac ban tuy nghi lya chon va sang tao phu hop cho minh, vi
kho tang kién thirc luon luon vo tan, chan troi khoa hoc mai la bao la !

Bai toan 61. Giai phuong trinh 52x° +61x—107 = 33/x3 —27x* —17x+51 (x € R) ]
Loi gidi 1.
biéu kién x € R. Phuong trinh da cho tuong duong véi

54x" =54x% +27x=5=2(x* - 27x* ~17x+51)+ 3/x* = 272" ~17x+51

©2(3x=1) +3(3x-1)=2(x" ~27x" ~17x+51)+3x" ~27x* ~17x+51 ()
Xéthamsd f(t)=2£ +3t;teRtacé f'(t)=6£"+3>0V¢ e R. Suy ra ham s6 lién tuc va dong bién trén R

(+) & /£ (3x-1)= £ (¥ ~2797 175+ 51) & 3x=1 =¥ =274 ~17x+ 51

& 278 —278 +9x—1=x"-27x" ~1Tx+51 ¥ +x-2=0 & (x—1)(x* +x+2)=0=> x=1.
Thu lai, phuong trinh da cho c¢6 nghiém duy nhat x=1.
Loi gidi 2.
biéukién xeR.
bat i/x3 —27x* =17x+51=y=x’ —27x* —17x+51=y’. Ta thu dugc hé phuong trinh
52x° +61x—107 =3y 52x° +61x—107 =3y

{x3—27x2—17x+51:y3 ©{2x3—54x2—34x+102:2y3

Thuc hién cong timg vé hai phuong trinh cta hé ta co
54x° ~54x* +27x-5=3y+2y’ & 2(3x—1) +3(3x—1)=2)" +3y

bat 3x—1=¢ thi
t=y

2t3+3t:2y3+3y<:>2(t3—y3)+3(t—y)=0<:>(t—y)(2t2—2ty+2y2+3)<:>{2t2_21y+2y2+3:0

o 1=yo3x-1=3r 27 —1Tx+51 & X +x-2=06 (x-1)(x +x+2) = 0= x =1.

. 2t2—21y+2y2+3=0<:>t2—21y+y2+t2+y2+3:0<:>(t—y)2+t2+y2 =3 (V6 nghiém).

Thir lai, phuong trinh d& cho c6 nghiém duy nhit x=1.
Nhdn xét. i
Bai toan so 61 néu dé xuat hién an phu dwa vé hé phwong trinh, chung ta can chia hé so

(mx+n)3—(ax3 +bx2+cx+a’):f()c){/f(x)(mx+n)+(a)c3 +bx? +cx+d).
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Do a=1;m’—a=52=m’=52+1=53 (Loai).
Gid dinh a =1;m’ m’ =k+1. Vi k|52,k eN= k €{2;4;13;26}, dé thdy k =26 = m =3. Nhu vy
chia hai vé cho hang sé 2 thu duwoc

52 +61x—107 = 33x* = 27x* —17x +51

107 . 3 5

nw-d=-— nw+—n=—— n=-1
A Ao1A A 2 2 43
bong nhat hé so6 3 = 3 = E 1()5:>c:—7.Suyra
~n+d=51 —n+d =51 " 9
2 2
(3x—1) x’ —27x 2—£)c+ﬁj:§3§(3x+n) X’ =27x° —ﬁx+ﬁj
2 2 2\2 2 2
078 275 4 9x—1-x + 2T A 100 3\/3(3x 1)+x° -27x° B il 05
2 2 2\2 2 2

Bai todn 62. Gidi phuong trinh 2x° +3x> + 2x—4=2x" +3x* +6x+16  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

6x° +9x% +6x—12 =332x* +3x> + 6x+16

& 8" +12x% +6x+1- (20 +3x7 +13) =333 (2x + 1)+ 2x" +3x +13

= (2x+1)3 —(2x3 +3x? +13) = 3{/3(2x+1)+2x3 +3x*+13

Dit 2x+1=u;3/2x° +3x> +6x+16 = v ta thu dugc hé phuong trinh

' —(2x° +3x° +13) =3y
=u’ - =3v—3u<:>(u—v)(u2+uv+v2+3):0.
v’ —(2x° +3x° +13) =3u

n u=ve 2x+1 =283 4322 +6x+16 < 8% +126% +6x+1=2x> +3x> +6x+16
© 6x° +9x" ~17 =0 (x=1)(6x7 +15x+17) =0 x=1.

2
WtV +3=0o (u +%vj +%v2 = -3 (V6 nghiém).
Két luan phuong trinh da cho c6 duy nhat nghiém x =1.

Nhdn xét. .
Bai toan so 62 chung ta van sw dung dong nhat thiec nhw thu“o‘ng lé

mx +n ax® + bx’ +cx+d f mx+n +(ax’ +bx* +cx+d
(men)' qor +{ )

:>(mx+n)3 —(2)63 +3x7 +cx+d)={/(mx+n)+(2x +3x° +cx+d)

m-2=2 {m3:4
=

(m 3 Z). Truong hop gitr nguyén bi logi.
m+c=06

RO rang { 6
m+c=

Nhue viy la ¢é nguy co phdi nhdn thém hang so, sé phirc tap ddy, can hét sire binh tinh nhé, binh tinh nhé.
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k(22" +332 +2x—4)=k%/2x3 133 +6x+16

:>(mx+n)3 —(2x3 +3x° —i—cx-i—d):ki/k(mx+n)—i-(2x3 +3x2+cx+d)
Ta c6 m* =2 =2k = m® =2k +2nén m phdi la sé ldp phwong chan. Chon k =3 = m=2. Thu dwoc
6x° +9x> +6x—12 = 33/2x" +3x> + 6x +16
<::>(2x+n)3 —(2x3+3x2+a’):3{/3(2x+n)+2x3 +3x°+d

nw—d=-12 n +3n=4 {
Pong nhat thirc {3n+d =16 < {12n=12 @{2:13
34n-3=9  |3n+d=16 B

Suyra (2x+1) = (22" +3x +13) = 333 (2 +1)+ 20" +3x7 +13.

Bai toan 63. Giai phwong trinh x° +2x” +x—1= %/x3 —2x" +13x+15 (x € R) .
Loi gidi.
bicukién xeR.
Phuong trinh da cho twrong duong voi
7x* +14x° +7x—7 = 7x* 2% +13x +15

& 8’ +12x° +6x+1—(x* =2 —x+8)=7{/7(2x+1)+(x3—2x2 ~x+8)

<::>(2x+1)3 —(x3 — 2" —x+8):7§/7(2x+1)+(x3 — Pl —x+8)

Dit 2x+1=u;3/x* —2x* +13x+15 = v ta thu dugc hé phuong trinh

u3—(x3—2x2 —x+8)=7v
=u -V :7v—7u<:>(u—v)(u2 +uv+v2+7)=0.
v3—(x3—2x2 —x+8)=7u

Vo u=ve 2x+1=3x =26 413x+15 & 8% +12x° +6x+1=x* —2x> +13x +15
& 7% +14x* ~Tx—14=0 " +2x° —x-2=0 = (x* +1)(x-2) =0.

2
4 u2+uv+v2+7=0<:>(u+%vj +%v2=—7 (V6 nghiém).

Két luan phuong trinh da cho ¢6 nghiém duy nhat x=2.
Nhin xét. N . |
Bai toan 5o 63 chung ta van sw dung dong nhat thirc nhu thuong lé

(171)c—i-n)3—(c1x3+bx2 +cx-|—d):f(x){/f(x)(mx—i—n)+(ax3+bx2 +cx+d)

:>(mx+n)3 —(x3 -2x° +cx+d)={/(mx+n)+(x3 -2x° +cx+d).

m —1= {m3=2
=

(m ¢ Z) . Phuong dn that bai.
m+c=13

Ta ¢ dong nhdt a=1;b=-2=
m+c=13

Xoay chuyén theo phwong dn nhan thém hé s6 k k()c3 +2x% + x—l) = k%/)c3 —-2x* +13x+15 . Pua vé

(mx+n)3 —(ax3+bx2 +cx+d):k{/k(mx+n)+(ax3+bx2+cx+d)

:>(mx+n)3 —(x3 —2x2+cx+a’):k{/k(mx+n)+(x3—2x2 +cx+d)
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Ré6 rang a=1,b=-2;m*> —1=k < m® =k +1. Chon ldp phiwong nhé nhdt bang 8 (Loai trurong hop 0) thi
k=7:>m=2:>7x3+14x2+7x—7=7%/x3 —2x> +13x+15

<::>(2x+n)3—(x3 —2x2+cx—i—a’):7{/7(2x+n)-1-(x3—2x2 +cx+d)

n—d=-7 nw+7n=8
Tn+d =15 n=1 n=l1
\ , +d = =
Dong nhat " & &e=-1
34n+2=14 c=-1 J=3
144+c=13 Tn+d=15

Suy ra (2x+1)3 —(x3—2x2 —x+8)=7{/7(2x+1)+(x3 —2x’ —x+8).

Bai todn 64. Gidi phuong trinh 4x* —4x> + x+1=33x’-3x*+21x-13  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

24x° —24x> +6x+6 = 6%/3)63 —-3x* +21x~-13

©27% —27x +9x—1—(3x* =3%’ +3x—7)=6{/18x—6+(3x3 —3x? +3x—7)

& (3x-1)' -3 =30 +3x-7) = 63/6(3x—1) + (3x* ~3x° +3x-7)

bat 3x—-1= u;%/?vc3 —3x’ +21x~-13 =v thu duoc hé phuong trinh

u3—(3x3—3x2+3x)=6v
=u -V :6v—6u<:>(u—v)(u2+uv+v2+6)=O.
v3—(3x3—3x2+3x)=6u

@ u=vo3r—1=3x"=3x> +21x—13 © 27x° —27x> +9x— 1 =3x> —3x° + 21x 13
& 24x’ —24x" —12x+12=0 & 2x’ - 207 —x+1=0 & (2x° +1)(x-1) =0 <> x=1.

2
o u2+uv+v2+6=0<:>(u+%vj +%v2 =—6 (V06 nghiém).

Két luan phuong trinh d cho ¢6 duy nhat nghiém x =1.
Nhin xét. . )
Bai toan so 64 nay, phwong an nhan thém hang so cting dwoc lua chon

(171)C—i—11)3—(czx3+l))c2 +cx+af)=f(x){/f(x)(mx+n)+(ax3+bx2 +cx+d).

Ap dung (mx—i—n)S—(3x3—3x2 —i—cx+a’):{/(mx+n)+(3x3 —3x +cx+d).

Dé thdy m*—3=4 < m’ =7,m ¢ Z. Nhin thém hé so ta cé k(4x3 —4x2+x—i-1):ki/3x3 —3x% +21x—13, quy vé

(mx+n)3—(3x3—3x2+cx+d)=k§/k(mx+n)+(3x3—3x2+cx+d).
Ta cé6m® =3 =4k = m® = 4k +3. Nhe vdy m la s6 ldp phieong 16, dé thdy don gidn nhdt
24x* —24x% +6x+6 = 63/3x° —3x% +21x—13
(3)c+n)3—(3)c3 —3x2+cx+d):6{/6(3x+n)+(3x3 —3x’ +cx+d)

k=6=>m=3=>
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nw—-d=6

6n+d=-13 nw+6n=-7 n=-1
Pong nhat hé s6 {3.9n+3=-24<={c=3 &dc=3

33n°—c=6 on+d=-13 =-7

18+c=21

Bai toan 65. Giai phuong trinh x° +7x” +11x+6 = 3/3x3 +x”+9x+12 (x € R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi

5x° +35x% +55x+30 = 5337 + x° +9x +12

& 87 +36x7 +54x+27 —(3x" +x% —x=3) = 5Y10x +15+3x" +x* —x -3

c:>(2)c+3)3 —(3x3+x2 —)6—3):5{/5(2x+3)+3x3 +x*—x-3

Pat 2x+3 =u;3/3x3 +x* +9x+12 = ta thu duoc hé phuong trinh

u3—(3x3+x2—x—3):5v
=u’ - =5v—5u<:>(u—v)(u2+uv+v2+5)=O.
v3—(3x3+x2—x—3):5u

Xét cac truong hop

n u=ve 2543 =3 + 2 +9x+12 <> 833 +36x2 +54x+27 = 3% + x2 +9x +12
S5 43502 +45x+15=0 = X +7x* +9x+3=0

& (x+1)(x* +6x+3) =0 x e{-1;-3+6;-3- 6}
: : 1Y 3., .
" uHu+v +5=0< u+5v +Zv =-5 (V6 nghiém).

Két luan phuong trinh d3 cho c6 ba nghiém nhu trén.
Nhdn xét.

k(x3+7x2+11x+6)=k%/3x3+x2 +9x+12

<:>(mx+n)3—(3x3+x2 +cx+a’)=k§/k(mx+n)—i—(3x3+x2 +cx+d)

Taco m*-3=k=>m’ :k+3:>ke{—2;5;24;...}nén chon k=5=>m=2.

Bai to4n 66. Giai phuong trinh x° +x* +1= 3/4x3 —12x° +252x +1 (x € R) .
Loi gidi.
bicukién xeR.
Phuong trinh da cho tuong duong voi
60x° +60x + 60 = 603/4x’ —12x* +252x +1

€ 64x° +48x” +12x+1—(4x" —12x* +12x—-59) = 60{/60(4x+1)+(4x3 —12x* +12x-59)

& (4x+1)" = (4’ —12x° +12x—59) = 60{/60(4x+1)+(4x3 ~12x +12x-59)

Dit 4x+1=u;3/4x* —12x> +252x+1 = v ta thu duoc hé phuong trinh
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w —(4x3 122 +12x—59) - 60v

=u’—v' =60v—60u @(u—v)(u2+uv+v2+60) 0.

v —(4x3 12 +12x—59) — 60u

v o u :v<:>4x+1:i/4x3—12x2+252x+1 S 64x° +48x7 +12x+1=4x> —12x* +252x +1

1_—1+\/ﬁ_—1—\/ﬁ}
3 2 3 M

<:>60x3+60x2—240x=0<:>x(x2+x—4)=0c>xe{ :

2
v u2+uv+v2+60:0<:>(u+%vJ +%v2 =-60 (V6 nghiém).

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 67. Gidi phuong trinh x* — x>+ x+1 =11 =11’ +41x-33  (xeR).
Loi gidi.

biéukién xeR.

Phuong trinh da cho tuong duong véi

16x° —16x2 +16x+16 =163/11x° —11x> + 41x—33
& 27x —27x° +9x—1—(11x3 —11x —7x—17)=163/48x—16+11x3 “11x* —7x-17

& (3x-1) = (1% ~11x* = 7x~17) = 163/16 (3x ~1) + 11" ~11x* = Tx 17

Dit 3x—1=w;3/11x° —11x* +41x—33 = v ta thu dugc hé phuong trinh

' = (11 -11x* = 7x-17) =16v
—u’—v'=16v—16u <:>(u—v)(u2 +uv+v? +16)=0.
v —(11x° -11x* = 7x—17) = 16u

o u=ve3x-1=Y11x —11x* +41x-33 < 27 —27x> + 9x—1 = 1 1x’ — 1 1x* +41x =33
©16x°-16x* =323 +32 =06 x’ —x* —2x+2 =0 (x—1)(x* -2) =0 > x e {23142}

2
o u+uw+v+16=0< (u +%vj +%v2 =—16 (VO nghi¢m).
Két luan phuong trinh ban dau c6 tap nghiém S = {—\/5 82 } :

Nhdn xét.
Trong bai todan 66, ‘dé) xud’t‘ hién’d’n phu dua yé hé phuwong trinh doi xung loai 2 ching ta da nhan hai Vvé clia
phwong trinh ban dau voi hang so 11. Chac chan cac ban hoc sinh da rat quen thugc.

m —1l=k < m’ =k+11=k € {-10;-3;16;...} = k =16.

C6 thé néi nén wu tién chon hang sé nguyén dwcong dé giam thiéu sy phirc tap tinh todn.

Bai toan 68. Giai phuong trinh x° +x* +x=34x’ +14x+9  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

8x° +8x” +8x=84x* +14x+9

& 8 +12x7 +6x+1-(4x — 2x +1) = 838 (2x +1) + 4x> —2x+1

& (2x+1) —(4x" —2x+1) =83/8(2x+1) +4x> — 2x +1
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Dit 2x+1=u;/4x” +14x+9 = v ta thu dugc hé phuwong trinh

' —(4x° —2x+1)=8v

=u'—v' =8v—S8u <:>(u—v)(u2 +uv+v2+8):O.

v —(4x2—2x+1)=8u

% u=v 2x+1=34x* +14x+9 < 8x* +12x* +6x+1=4x> +14x+9
<81 +8x* —8x—8=0 (x+1)’ (x—1)=0 = xe{-L1}.

2
o u2+uv+v2+8:O<:>(u+%vj +%v2:—8 (V6 nghiém).

Két luan phuong trinh da cho ¢ hai nghiém x=-1;x=1.

Nhdn xét. . . )

Bai toan nay dwoc de cap nham nhdc lai dang don gian khi da thurc trong can thirc co dang tam thire bac hai, tuy
nhién c¢é két hop nhan hai vé véi hang s6 8. Chit y dong nhdt hé s6 m> =k =>m’ =k =k e {—8; L; 8;...}. RO rang
truong hop k =1trung bai todn, thir voi k =8thi m =2 nén thu duwoc

8()63 +x° +x)=8\3/4x2 +14x+9

<::>(2)c+n)3 —(4x2 +cx+d):8§/8(2x+n)+(4x2 +cx+d)

3

2n' —c=
0:>n:d=1; = 8:>c:—2.
16+c=14

Pong nhat {
8n+d =9

Bai todn 69. Giai phuong trinh (x - 1)(3x2 —4x— 1) ={9x° +36x-44-1 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

3x° —7x* +3x+2=39x" +36x—44

< 27x —63x* +27x+18=93/9x* +36x — 44

@27x3—54x2+36x—8—(9x2+9x—26)=9%/17x—18+9x2+9x—26

& (3x-2)" —(9x* +9x~26) = 939 (3x ~2)+ 9x> +9x - 26

bit 3x—2=u;3/9x* +36x—44 =v ta thu duoc hé phuong trinh
u3—(9x2+9x—26):9v
=u -y =9v—9u©(u—v)(u2+uv+v2+9)=0.
v3—(9x2+9x—26):9u
0 u=ve3x—2=39x? +36x—44 < 27x> —54x* +36x—8 =9x> +36x—44

< 27x° —63x° +36=0<::>9(x—1)(3x2 —4x—4):0<:>xe{—§;1;2}.

2
o u2+uv+v2+9=0<:>(u+%vj +%v2=—9 (V6 nghiém).
Két luan phuong trinh ban dau c6 ba nghiém ké trén.

(x—l)(4)c2 —3x+1) _

32 +10x—11-1

Bai toan 70. Giai phuong trinh

(xeR).

Loi gidi.
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Pidu kién Y2x? +10x-11 ;t%.

Phuong trinh da cho twong duong voi
4x’ —7x" +4x-1=3/2x" +10x-11-1
o dx’ —Tx +4x+3=32x" +10x—11
< 8x° —14x* +8x+6 = 63/2x* +10x—11

& 8x° —12x7 + 631~ (22"~ 2x~5) = 612x~ 6+ 22" ~ 2x =5

& (2x-1) (22" = 2x-5) =63/6(2x 1)+ 2x* ~2x -5

bit 2x —1=u;/2x* +10x—11 = v ta thu duoc hé phuong trinh
u’ —(2x2—2x—5)=6v
=u - :6v—6u<:>(u—v)(u2 +uv+v* +6)=0.
v —(2x2 —2x—5)=6u
" u=v e 2x—1=32x"+10x—11 < 8x° —12x2 +6x—1=2x" +10x—11

1.3+\/@.3—\/@}
b 8 b .

©8x3—14x2—4x+10=0<:>2(x—1)(4x2—3x—5)<:>xe{ :

2
=yl +uv+v2+6:0<:>(u+%vj +%v2 =—6 (VO nghi¢m).

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Bai toan 71. Gidi phuong trinh —x’ —x* +x+2=332x +4x’ +5x+2  (xeR)
Léi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
X +3x% 43541 —(22° +4x7 + 2x-1) =333x+3+ 2% +4x° +2x—1

& (x+1) =(20" +4x7 +2x=1) =333 (x +1)+ 22" +4x” +2x -1

Pat x+1=u; Y2x* +4x* +5x+2 = v ta thu dugc hé phuong trinh

u’ —(2x3 +4x2+2x—1)=3v
—u'—v'=3v-3u <::>(u—v)(uz—i—uv+v2 +3)=0.
v —(2x3+4x2 +2x—1):3u

> u:v<:>x+1:%/2x3+4x2+5x+2 S+ 2x+1=2x" +4x* +5x+2

(:)2)C3Jr3)62+3x+1=0<::>(x+1)3 =—x ©x+1:—x<:>x=%.

2
> u2+uv+v2+3:0<:>(u+%vj +%v2:—3 (V6 nghiém).

Két luan phuong trinh d3 cho c6 nghiém duy nhét.

Bai todn 72. Giai phuong trinh 8x” +9x* +21x+9=633x"-3x-2  (xeR).
Loi gidi.

biéukién xeR.

Phuong trinh da cho twong duong véi
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8x° +12x2 +6x+1—(3x2 —15x—8)=6%/12x+6+3x2—15x—8

& (2x+1) —(3x* ~15x-8) = 63/6(2x+1) +3x> ~15x 8
Dit 2x+1=u;/3x* +9x +4 = v ta thu duoc hé phuong trinh
u —(3)c2 —15x—8)=6v

=u Vv =6v-6u<=(u—v)(u>+uv+v’+6)=0.
v’ —(3x” —15x -8) = 6u (=) )

" =y 2x+1=33x+9x+4 < 8 +12x° +6x+1=3x"-3x-2<=8x +9x° +9x+3=0

©§x3+3x2+3x+1=0©(x+1) ——§x3 <:>x+1:—x3§c>x:—

PB+is
2
2 2 1 3 2 A ‘A
" uw+tuv+v +6=0& u+5v +Zv =—6 (VO nghi¢m).

Két luan phuong trinh da cho c6 nghiém duy nhat ké trén.

Bai toan 73. Giai phuong trinh x° +x* +x +§ = {/x(sz +9x+ 3) (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

3%’ +3x% +3x +4 =35x" +9x° + 3x

& 8x° +12x° +6x+1—(5x3+9x2 +3x—3)=3%/6x+3+5x3 +9x> —3x-3

& (2x+1) —(5x* +9x% +3x-3) =333 (2x +1)+ 5 +9x> ~3x -3

bt 2x +1=u;/5x° +9x* + 3x = vta thu duoc hé phuong trinh
u’ —(5x3 +9x° +3x—3):3v
=u’—v'=3v-3u c>(u—v)(u2 +uv+v? +3)=0.
v —(Sx3 +9x? +3x—3):3u

" yu=yv< 2x+1=R/5x +9x% +3x <:)(2x+l)3 =5x" +9x* +3x

S8 +12x7 +6x+1=5+9x" +3x = 3 +3x2 +3x+1=0

@(x+1)3 =-2x° <:>x+1:—xi/§<:>x:—

1
1+32
2
2 2 1 3 2 A A
" uw+uw+v +3=0& u+§v +ZV =-3 (V06 nghi¢m).

Két luan phuong trinh da cho c6 nghiém duy nhét.

Bai todn 74. Gidi phuong trinh 13x° —3x° +12x-6=23x* ~21x* ~3x+7  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

26x° —6x* +24x—12=43/x* —21x° —3x+7

< 27x° - 27x° +9x—1—(x3—21x2—15x+11):4{/4(3x—1)+x3 —21x* —15x+11

& (3x-1) (¥ - 21" ~15x+11) = 43/4(3x ~1) +x* ~21x* ~15x +11

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 61

bat 3x—1=u; i/x3 —21x* —3x+7 =v ta thu duoc hé phuong trinh

' —(x’ =21x* =15x+11) = 4v
—u -V =4v—4u <:>(u—v)(u2 +uv+v2+4):O.
v = (2 —21x —15x +11) = 4u

v ou =v<:>3x—1=3/)c3 “21x* =3x+7 < 27x° =27x* +9x—1=x> = 21x* =3x+7
& 26X —6x"+12x-8=0< x* —6x> +12x -8 =-25%"

<::>(x—2)3 =-25x° <:>x—2:—x3/g<:>x:

2
1+%/§

2
4 u2+uv+v2+4=0<:>(u+%vj +%v2:—4 (V6 nghiém).

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =

2
1+325°
Bai toan 75. Giai phuong trinh 5x° +3x° +13x+6 = 513/3x(x2 +x+3) (x € R) .

Loi gidi.
bicu kién x € R. Phuong trinh da cho tuong duong véi
8x° +6x7 +12x+1~(3x* +3x? —x=5) = 5310+ 5+3x" +32* ~x -5

<::>(2x+1)3—(3x3+3x2—)c—5)253/5(2x+1)+3x3 +3x°—x—-5

bat 2x+1= u;13/3x(x2 +x+3) = v ta thu duogc
3

—(3x3 +3x2—x—5)=5v
=u’ =V =5v-"5u @(u—v)(u2+uv+v2 +5):O.
—(3x3 +3x2—x—5)=5u

o u :v<:>2x+1:13/3x(x2 +x+3) <8 +6x7 +12x+1=3x" +3x* +9x

©5x3+3x2+3x+1:0c>(x+1)3 =—4x° <:>x+1:—x3/Z<:>x=— L .
1+3/4

2
o u2+uv+v2+5=0©(u+%vj +%v2:—5 (V06 nghi€ém).

Két luan phuong trinh da cho c6 nghiém duy nhat.
Nhdn xét.

Trong cdc bai todn 72 dén 75, dé thdy van khéng nam ngodi dang thirc sir dung an phu dwa vé hé phwong trinh
doi xing loai 2, tuy nhién ngodi viéc nhdn thém hang so, tach ghép, thao tac gidi phwong trinh hé qua ciing hét sirc
lwew y. Cac phwong trinh da thire bdc ba thu dwoc khong co nghiém hitu ty nén sw dung mdy tinh tro nén kho khan,
tac gia da luu y toi quy doc gia phwong an sur dung hang ding thire lgp phirong nhu cdc bai todn tren. Vé s dep dé
va mire dé tur duy thi chira cao, nhung c6 thé néi né rat co bdn, rat doi than thwong, kiéu xdu xi gy sw chil y.

Bai toan 76. Giai phuong trinh x° —6x” +29x+3=1739x* -9x+15  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
x +3x7 +3x+1-(9x7 —26x-2) = 171 7% +17 +9x> = 26x -2

& (x+1)" = (957 ~26x-2) =173/17 (x +1)+9x> - 26x 2
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Dit x+1=u;3/9x” —9x+15 = v ta thu dugc hé phuong trinh

u3—(9x2—26x—2):17v

=u -V :17v—17u<:>(u—v)(u2+uv+v2+17)=o.

v’ —(9x% =26x-2)=17u

P u=vex+1=9x -9x+15 > X +3x2 +3x+1=9x* - 9x+15<= ¥’ —6x* +12x =14
o x—6x* +12x-8=6(x-2) =6 x=6+2.

2
<> u2+uv+v2+17=0<:>(u+%vj +%v2:—17 (V6 nghi€ém).

Két luan phuong trinh da cho c6 nghiém duy nhat x = J6+2.

Bai toan 77. Giai phuong trinh x° —3x° +16x+40=1339x’ +9x-6  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
x*+6x° +12x+8—(9x° —4x—-32) = 13313+ 26 +9x> — 4x—32

& (x+2)' —(9x? ~4x-32) =133/13(x +2)+ 9x* ~ 4x~32
Dit x+2=u;3/9x” +9x—6 = v ta thu dugc hé phuong trinh
' —(9x% —4x-32)=13v

=u—v' =13v—13u c>(u—v)(u2 +uv+v? +13)=0.
v’ —(9x” —4x-32)=13u

> u=vox+2=v9x" +9x—-6 < x’ +6x° +12x+8=9x" +9x -6
& % -3x" +3x+14=0 & x> -3¢* + 3x-12-15 & (x=1) =-15 = x =1-}15.

2
> u2+uv+v2+l3:0<:>(u+%vj +%v2=—13 (V06 nghiém).

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1- 5.

Bai toan 78. Giai phuong trinh x(x®+5x+7) =37x" +8x* +64x+144  (x€R).
Loi gidi.
bicu kién x € R. Phuong trinh da cho tuong duong véi

20x° +100x +140x = 203/7x +8x° + 64x + 144

& 27x° +108x> +144x + 64—(7x3 +8x% +4x+ 64) - 20{/60x+80+(7x3 +8x% +4x+ 64)

& (3x+4) —(7x" + 827 +4x +64) = 20320 (3x +4) + 7x’ +8x +4x +64

Dit 3x+4 =u;37x° +8x +64x+144 = v ta thu duoc hé phuong trinh

u’ —(7x3 +8x +4x+64):20v
=u -y =20v-20u < (u—v)(u2 +uy+v? +20) =0.
v —(7x3 +8x2 +4x+64) = 20u

n u=ve3x+4=YTx +8x7 +64x+144 < 2757 +108x +144x + 64 = Tx +8x° + 64x + 64 +80
_—3+\/ﬁ_—3—\/ﬁ}

2 2

€ 20x° +100x” +80x =80 =0 <> 20(x +2) (x’ +3x—2)=0©xe{—2

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 63

2
. u2+uv+v2+20:0<:>(u+%vJ +%V2 =-20 (V06 nghi€ém).

Két luan phuong trinh ban dau c6 ba nghiém ké trén.
Nhdn xét.
Thao tac nhan thém hang so 20 trong bai toan 78 co lé cac ban da kha quen thudc voi nhiéu ban

k(455 +7x) = k3753 +8x% +64x +144

= (mx+n)3 —(7)c3 +8x° +cx+d) = k{/k(mx+n)+(7x3 +8x° +cx+d)
Rorang m> -T=k=>m’=k+7=ke {1;20;57;...} , k =1thi trimg bai todn. Chon gid tri lién ké k=20, m=3va
tiép tuc xéng pha chién hao, kéo phdo lén Dién Bién Phii, lan luwot thay thé va sir dung dong nhat thire

20(x +5x7 +7x) = 2047x" +8x7 + 64x+144

(:)(3x+n)3 —(7x3 +8x7 +cx+d)=20%/20(3x+n)+(7x3 +8x7 +cx+d)

n—d=0 {n3+20n=144 {n=4 {3.3n2—c=140
= & 4,

—C

va
d =64

Ta co hé thuc 1
20n+d =144 20+n =144 20.3+c=64

Y35 +3x% +57x+1
(x

R).
x+1 e)

Bai toan 79. Giai phuong trinh x° +1=

Loi gia.
bicu kién x = —1.
Phuong trinh da cho twrong duong voi

(xz+1)(x+l)=i/3x3+3x2 +57x+1 < x° +x* —Ir)c+1:3/3)c3 +3x2 +57x+1

& 24x" +24x% +24x +24 = 2433x" +3x° +57x +1
& 27x" +27x +9x+1-(3x* +3x% —15x-23) = 243/24.3x + 24+ 3x +3x* ~15x =23

& (3x+1) —(3x" +3x% —15x-23) = 24324 (3x +1) +3x" +3x> ~15x - 23

Pit 3x+1=u;33x° +3x% + 57x+1 = v ta thu duoc hé phuong trinh
u' —(3x° +3x% —15x—23) = 24v

=u’—v’ =24v—24u <:>(u—v)(u2 +uv+v2+24) 0.

v —(3x3 +3x° —15x—23) =24u

Xét cac kha nang xay ra

=y =v<:>3x+1:%/3x3+3x2+57x+1 S 27X +27x° +9x+1=3x" +3x* +57x +1
& 24x° +24x° —48x:0c>x(x—l)(x+2)20c>xe{—2;0;1}.

2
. u2+uv+v2+24=O<:>(u+%vj +%v2 =-24 (V06 nghiém).

Ddi chiéu diéu kién, két luan phuong trinh da cho c6 ba nghi€ém, S = {—2; 0; l} .

Nhdn xét.
Phép nhén hai vé ciia phwong trinh di cho véi hang s6 24 ciing khong mdy khé khan nhiung hét sire luu y

k(x3+x2 +x+1):ki/3)c3+3x2 +57x+1

<::>(mx+n)3—(3x3 +3x7 +cx+d):k{/k(mx+n)+(3x3 +3x7 +cx+d)
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Rorang m*> 3=k =m’ :k+3:>ke{—11;—2;5;24;61;...}. Chon cac hcing s6 duong
Phuwong én 1. Véi k=5=m=2, quy vé
5(x3+x2+x+1):53/3x3+3x2+57x+1

@(2x+n)3—(3x3+3x2+cx+d):5{/5(2x+n)+(3x3+3x2+cx+d)
N 7 7 3_d=5 n=1 3.2 2_ =5 C=1
Dong nhat hé so " = va TS = ce @D (Truong hop bi logi).
Sn+d=1 d=-4 104+¢c=57 c=47
Phuwong dan 2. Véi k=24=m=3, quy vé
24(x* +x2 +x+1) = 243327 + 327 +57x+1

= (3x+n)3 —(3x3 +3x? +cx+d) :24{/24(3x+n)-1-(3x3 +3x7 +cx+d)
n—d=24 n=1 (3307 —c=24
= va =
2dn+d =1 d=-23 243+c¢ =57
Tir ddy c6 bién doi tuan tw @é dam bao tinh chat logic, tw nhién

X +xz+x+1=3/3x3+3x2 +57x+1

Pong nhit hésé'{ c=-15.

& 245 +24x% +24x+24 = 2433 +3x2 +57x +1

= 27x +27x° +9x+1—(3x3 357 —15x—23) = 24324 3% + 24 +3x%> +3%* —15x - 23

& (3x+1)" = (3x° +3x7 ~15x-23) = 24324 (3x +1) +3x" +32” ~15x - 23
Dat an phu quy vé hé phwong trinh

u’ —(3x3 +3x° —15x—23) =24y

=u’—v =24v—24u <:>(u—v)(u2 +uv+v2+24) 0.

v —(3x3 +3x° —15x—23) =24u

310x° +10x% +43x +1
1+ x?

Bai toan 80. Giai phuong trinh x+1= (x € R) .

Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi

E+xt+x+1=310x> +10x2 +43x +1

175 +17x2 +17x+17 = 17310 +10x2 + 43x +1

& 27X +27x° +9x+l—(10x3 +10x2 —8x—16) = l7{/l7.3x+17+(10x3 +10x2 —8x—16)

& (3x+1)" = (10x* +10x* - 8x—16) = 17{/17(3x+1)+(10x3 +10x” —8x-16)

Pit 3x+1=u;3/10x* +10x> +43x +1 = v ta thu duoc hé phuong trinh

u’ —(10x° +10x* —8x—16) =17
:>M3 _v3 =17v—=17u @(u—v)(uz +uv+v2 +17):0
v’ —(10x* +10x” —8x—16) = 17u

@ u=ve3x+1=108° +10x2 +43x+1 < 278 +27x% +9x+1=10x° +10x> +43x +1
=177 +17)cz—34x:0<::>17x(x2 +x—2):0©x(x—l)(x+2)=0©xe{—2;0;1}.
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2
X u2+uv+v2+17:0©(u+%vj +%v2=—17 (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai toan 81. Giai phuong trinh x* +/x* +x* +x -2 =x"—x -2 (xeR).
Loi gidi 1.
biéu kién x e R.
Phuong trinh d4 cho twong duong v&i x* +x” +x—2+:/x* + x> +x-2 =x" +x [1] .
Xéthamsd f(t)=£+tteR thi f(¢)=3t"+1>0,V¢eR. Ham s6 lién tuc va dong bién trén R.
Thu duoc
[1]<::>f(3 x4+x2+x—2):f(x)<:>\3/x4+x2+x—2 =xox - +x+x-2=0

& )c3(x—l)+(x—1)(x+2):0<:>(x—1)(x+1)(x2 —x+2)=0<:> xXe {—1;1}
Két luan phuong trinh da cho ¢6 hai nghiém ké trén.
Loi gidi 2.
biéukién xeR.
Phuong trinh di cho twong duwong voi x° —(x4 +x* + 2) =x+x"+x7=2.
biat J/x+x* +x* =2 = y ta thu dugc hé phuong trinh

x3—(x4+x2+2)=y . ! ,
y3—(x4+x2+1)=x =>x -y =y—x<:>(x—y)(x +xy+y +1):0

V x=yox=Ux+xt+x-2ox - +x*+x-2=0

<::>x3(x—l)+(x—l)(x+2)=0c>(x—l)(x+1)(x2 —x+2):0<:>xe{—l;1}.

2
4 x2+xy+y2+1:0<:>(x+%yj +%y2:—1 (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém.

Bai toan 82. Giai phuong trinh x* +1+43/x* + x* + x+1 =3x (x € R) .

Loi gidi.

bicukién xeR.

Phuong trinh da cho twong duong véi x* +x* +x+1+4x" +X° +x+1=x"+4x  (1).

Xéthamsd f(t)=£ +4tteR thi f'(t)=3¢+4>0,V¢eR. Ham s0 lién tuc va dong bién trén R.

Thu duoc
(1)c>f(\3/x4+x3+x+l)=f(x)<:>\3/x4+x3+x+l =X

o+l +x+l=xr ox'+x+1=0c4x" +4x+4=0
S dx' 4 11442 +dx 4142206 (20 1) +(2x+1) =2 (2)

D@ thay phuong trinh (2) v6 nghiém nén phuong trinh ban dau v6 nghiém.

Bai to4n 83. Giai phuong trinh x° + %/2)c4 =3x" +2x" —4x+4 =2x" —x" +3x -1 (x € ]R)
Loi gidi.
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Piéu kién xeR.
Phuong trinh da cho twong duong véi

22053 +232x =33 +2x2 —dx+4 = 4x* —2x> +6x—2
(20" =327 4 207 —6x+2)=2i/2x+2x4—3x3 +2x% —6x+2

Pit 2x* —3x> +2x> —4x+4 = y ta thu dugc hé phuong trinh

x3—(2x4—3x3+2x2—6x+2):2y
X ( ) X , ) :>x3—y3:2y—2x<:>(x—y)(x2+xy+y2+2):0.
P —2x" =3x"+2x" —6x+2)=2x

o x=y<:>x:%/2x4—3x3+2x2—4x+2 o x =2x" -3 +2x7 —4x+2
© 24X’ +2x —4x+2=0x" -2 +x* —2x+1=0 (1).
Nhan xét x = 0 khong théa man phuong trinh (1). V&1 x # 0 thi

(1) x* —2x+1—g+%=0<:>x2 +L2—2(x+lj+1:0.
X X X X

bit x+l:t:t2 :x2+i2+2. Ta thu dugc t2—2—2t+1:0©t2—2t—1:0<:>te{1+ﬁ;1—«5}.

1+42 #4242 -1 ,1+\/_—\/2\/§—1}

2 2

Néu t—1+\/§<:>x+l—l+\/§<:>x2—(l+\/5)x+1—0<:>xe{
X

Néu z:l—ﬁ@x+l=1—\/E@x2—(1—ﬁ)x+1=O,A=—1—2J§<0 (V6 nghiém).
X

2
o x’ +xy+y2+2:O<:>(x+%yj +%y2 = -2 (V06 nghiém).

Két luan phuong trinh dé cho ¢6 hai nghiém ké trén.

Bai todn 84. Gidi phuong trinh 4x* +33/4x* + X’ +2x* +x =x* +5x+4  (xeR).
Lo gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X432 +3x+143x+3=4x" + x> +2x° —i—x+3i/4x4—i-x3 +2x° +x

<:>(x+1)3+3(x+1)=4x4+x3+2x2+x+3i/4x4+x3+2x2+x
Xéthamsd f(t)=£+3t;teR tacd f'(¢)=3t>+3>0,V¢eR. Ham sd lién tuc va ddng bién. Thu dugc

f(x+1):f(3/4x4+x3+2x2+x)<:>x+1:%/4x4+x3+2x2+x
S X377 +3x+1=4x + X + 27 +x = 4xt = X7 +2x+1
1
222) =(x41) = (26 —x—1)(2x* +x+1) =0 {——;1}
<:>(x) (x+)<:>(x x)(x+x+) S xe 5

Két luan phuong trinh ban dau c6 hai nghiém ké trén.

Bai toan 85. Giai phuong trinh 2x* +4x’ +2x° —13x+13 +53/x4 +3x° =2x*—x+3=0 (x € R) .
Loi gidi.

Piéu kién xeR.

Phuong trinh da cho twong duong voi
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2(x3 —3x2+3x—1)+5x—5:2(x4+3x3—2x2 —x+3)+5%/x4+3x3 x> —x+3

2(x=1)" +5(x-1)=2(x* +3x* =22 —x+3)+ 52" +3x* 22" —x+3
Xét ham sd f(t)=2¢+560eRthi f'(¢)=3¢"+5>0,Vs e R. Ta thu dugc

f(x—l):f(%/x“+3x3 —2x2—x+3)<::>x—1:3/x4+3x3—2x2 -x+3
S X -3 +3x—1=x"+3xr -2x —x+3 o x +2 + XX =x +4x+4
<:>(x2+x)2 =(x+2)2 <:>(x2+2x+2)(x2—2)=0<:>xe{—\/5;\/§}

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

Bai to4n 86. Giai phuong trinh 5x* +14x + 63/x4 +x° +7x-2=15x"+21 (x € R) .
Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi
5()c3 +3x° +3x+1)+6(x+1)=5(x4 +x +7x—2)+63/x4 +x +T7x-2

c>5(x+1)3+6(x+1):5(x4+x3+7x—2)+63/x4+x3+7x—2
Xéthamsd f(t)=5+66t€R tacd f'(¢)=15+6>0,V¢ e R . Ham s0 lién tyc va dong bién trén R.
Ta thu duoc

f(x+1)=f(%/x4+x3+7x—2)<:>x+1:%/x4+x3+7x—2

X3 +3x+1=x"+xX+7x-2 x' - 2x* +1=x"—4x+4

—1+\/§.—1—\/§}
2 3

<:>(x2—1)2:(x—2)2@(x2+x—3)(x2—x+l):0c>xe{ 2

Két luan phuong trinh da cho ¢6 hai nghiém ké trén.
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Bai tap twong tu.
Giai cac phuong trinh sau trén tap hop so thuc

7 —42x" —5x+49 =9R/6x" +2x -7 .
X427+ Tx=5x" +x+6.
8x° —55=33/-12x> +12x +51..
X —xt+3x—1=23x* —x+1.
X 4+7x+10x—6=4R/x*—2x+2.
X AxT=3x=63-2x*+6x—-7.
3x° —24x> +16x+12=7/8x" =3x—4 .
27%° +9x—28 = 43/-27x> +12x +23 .
X4t +12x+11=232x" +2x +1.
X +6x—1=3/3x>+5.
X H3x+10=7/3x> +Tx -2 .
X +x+8=53x"+Tx-2.
XS+ 12x+ 1= +x+8.

.§x2+33x—§:lx3+2x.
2 \/ 8 3 4
15. J81x-8 :x3—2x2+§x—2.

16. 2x° +13x=15+3/5-2x—-3x" .

17. 2x* —8x* —=5x+16 = 53/4x> +5x -8 .
18. x* —3x* +4x+4=633x" +2x—4 .
19. 4x° +17x% +28x+2=~/2x" +2x+23.
20. X —9x* = 7x—5=23/6x> +12x+2 .

21. 2x° —6x* +9x+15=3/6x> 5.

22. X =3x*+2= 3;/2(3x2 +3x+1).
23, X’ +5x" +6x+9="T/x" +13x+13 .
24, 2x° +2x% —1=4x* +14x+9 .

25. 5x+2=x"+x"+5Y2x" +x° -2
26. 3x +8x+11=2x* =3x+12.

27. 2x> +12x—-6=3/x" —4x-8 .

A S A Ao

—_— = =
W N = O

—
AN

28. 9x? —18x+5+2327x° —9x* —15x+5 =0.

29. 3x° —6x+7 +5Y8x> +15x> +10x+13..
30. 4x> —28x+36+338x° —16x> —20x+52 .

31. 3 = x—2=23/x* +6x+7 .

32. 6x% +5x+1=3/8x" +1.
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33.
34.

35.
36.
37.

38.

39.
40.
41.
42.
43.
44.
45.

46.

47.

48.
49.

50.

51.
52.

53.

54.

55.
56.

57.
58.

59.

60.
61.

x° —i—3x:23/x3+2x2 +2x+3.
(x—1)(7x-5) 1
S +1lx-7-1 x

x4 X +6x* —6x+33=23x"+20x-21.

X =27x* +18x—2=1/25x" +6x—-8.

2 +13x+3= 636" +12x> + 5x+4 .
10x* —x—3

J7x* +14x+6

P 43x+4=432: +3x2 +4x +1 .

22X +4x7 +9x+3=332x° +x7 +1.

—X*+5x> +15x+6=R/2x" +x" +8.

2% —3x2 +x+3=43x° +6x> +6x+2.

=2.

—2x* —9x? —7)c—5=2%/3x3 +6x*+12x+2.

3 4 x—2=4Y253 + 6x> +6x+7 .

2 23x2 =2 —1=33423 +122° +12% + 7~

=5x" +3x7 +2x+21

Yox’ 1322 +15x+7

—6x° +3x2+7=33/7x3+3x2+15x+7 |

5% +6x" +16x+7=53x" +6x" 1.

2x° +3x° +7x+3=234x +6x" —1.
)c3+(x+l)2 L3

I3 +7x° +6x+1

(x—i-l)3—x:{/(x+1)3+4x3 +3x.

5.

4+ (x+1) =/ +5x° +6x+1.

I +14x° —4x+1 1
2% + X7 +7x+2 '
6x* (x-+1)+5x+1= (x+1)(3x +1)

CAxt+4x+1=32x +2x% —16x+1.

X (1+x)+4x+1= 330 (1+x) ~15x+1.

—x*'=x +9x+3=33/x4+2x3 +x? +3x+1.

4
X —6x-3 5.

%/x4+x3+3x2+1
—x4—i-3x—5=4%/x4-|-x3—3x2 +4x .
—x4—3)c2+2x+2=23/x4+x3 +3x-5.

-2x° +3xz+5x+5:23/3x3 +3x7+9x+7 .
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Bai toan 87. Giai phuong trinh x* —3x° —1=(x+1)Ix*+3x-1  (xeR).
Lo gidi.

Diéukién xeR.

Phuong trinh di cho twong duong voi (x—l)3 -3x= (x+1){/(x+ 1)(x—1)+3x.

bit x—1=¢;3/x> +3x—1=y thu duoc hé phuong trinh

3
{t _3x_(x+1)“j:>t3+(x+1)t:y3+(x+1)y<:>(t—y)(t2+yt+t2+x+1):0
(x+1)t+3x=y
Xét hai truong hop
. t:y<:>x—l:\3/x2+3x—l<:>x3—3x2+3x—l:x2+3x—l<:>x3—4x2:O<:>xe{0;4}.
. tz+yt+y2+x+l=0<:>(lt+yj2+§tz+x+1=0<:>(lt+yj2+§(x—ljz=—§(Vénghiém).
2 4 2 4 3 3
Thit lai céc gid tri déu théa man phuong trinh ban dau. Vay phuong trinh da cho c6 tap nghiém S ={0;4} .

Nhdn xét.
Poéi véi 16p bai todn nay, ching ta sir dung dong nhat thire nhw thuong 16. Luu ¥ mirc do bai todn da phirc tap hon

nguyén do dang thirc (mx—i—n)3 —g(x) = f(x) {/f(x)(mx+n)+g(x) xudt hién véi f(x) co dang da thiecc thay vi

N A ’ ’ ” \ A, A . n ’ o ’ ’ A . ’ A A 29 P
hang so, do do phwong an si dung ham so to ra vo hiéu. Phia trong can thirc tam thirc bdac hai co hé so x”la I nén

gia dinh
x3—3x2—1=(x+1)\/3x2+3x—1
<:>(x+m)3—(ax+b)=(x+1){/(x+l)(x+m)+ax+b
3_ e
:{m b=—1 B0 B > GEEE | 00——3
m+b=-1
3 2
Bai todn 88. Giai phuong trinh * 2% +311x_6:3(x—2)(x+4) (xeR).
X+
Loi gidi.

Diéu kién x # —3. Phuong trinh da cho twong duwong véi
¥ =61 +11x—6 = (x+3)/x" +2x-8
<:>(x—2)3—x+2=(x+3){/(x+3)(x—2)+x—2
bat x-2 :u;m =v ta thu dugc h¢ phuong trinh
{u3—x+2=(x+3)v

v3—x+2=(x+3)u

u=v
3 3: 3 _
~E N (x+ )(v u)c}{u2+uv+v2+x+320

Xét cac truong hop sau
) ) 1 t3 1 P34y
Y u+tuw+v +x+3=0 | —u+v | +-u+x+1=0 | —u+v | +=|x——| =——
2 4 2 4 3
U=vx—2=Ux"+2x-8 & x’ —6x" +12x-8=x" +2x -8
o x -7 +10x=0 < x(x-2)(x-5)=0< x{0;2;5} .
Két luan phuong trinh da cho c6 ba nghiém ké trén.

Nhdn xét.
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Thao tac dong nhdt hé sé kha don gidn, chit y hé sé ciia hang tir chiva x* bang 1 nén
¥ =65 +11x—6 = (x+3)/x" +2x-8
<:>(x+m)3—(ax+b):(x+3){/(x+3)(x+m)+ax+b

m —b=-6

3m+b=-8

Khido m=-2=b=-2m+3+a=2=a=1=(x-2) —x+2=(x+3)3/(x+3)(x-2)+x-2.

Poéng nhdt da thire gin véi cin { =m +3m:—14<:>(m+2)(m2+2m+7):0<:>m:—2.

Bai toan 89. Giai phuong trinh x* +5x” +11x+10=(x+5)J2x* +8x+8  (xeR).
Loi gidi.
biéukién xeR.

Phuong trinh di cho twong duwong véi (x+2)3 —(x2 +x—2) = (x+5)§/(x+5)(x+2)+x2 +x-2.
Dit x+2=¢3/2x> +8x+8 = y thu dugc hé phuong trinh
{IB —(x2 +x—2) :(x+5)y

:>z‘3+()c+5)z‘=(x+5)y+y3 <:,>(z‘—y)(t2 +yt+y° +x+5):0.
(x-i—5)t—i—x2+x—2:y3

Xét cac truong hop xay ra
o 1=y x+2=2X"+5x+8 & ¥’ +6x* +12x+8=2x" +5x+8
©x3+4x2+7x:0<:>x(x2+4x+7)20<:>x=0.

2 2
. t2+yt+y2+x+5:0<:>(%t+yj +%t2+x+5:0<:>(%t+yj +%(x+2)2+x+5:0

1 I 1 i 3( 8)2 8 .
S| —t+y| +=x"+4x+8=0| —t+y | +=| x+— | =—— (VO nghiém).
(2 yj 4 (2 yj 4 3 3( ghiem)

Viy phuong trinh dd cho ¢6 nghiém duy nhit x=0.
Nhdn xét.
o Luwu y hé s6 cia hang tir chita X* ctia tam thike trong can thire bang 2 nén ta sir dung dong nhdt thirc theo

huong
x*+5x° +11x+10 = (x+5)/2x +8x +8

<::>(x+m)3 —(x2 +ax+b):(x+5){/(x+5)(x+m)+()c2 +ax+b)

] . |m=b=10 _|m’+5m=18 [m=2 |3m’-a=11
Dong nhat thiec = & va

a=1.
Sm+b=8 b=8-5m b=-2

Suy ra (x+2)3—(xz+x—2)=(x+5){/(x+5)(x+2)+x2+x—2

e Bai todn 89 sau khi quy vé hé phuong trinh thu dugc hai hé qua, trong do h¢ qua thir hai t6 ra khé khan cho
khéng it ban hoc sinh. Luu ¥ bién doi theo hai phirong dn dwea vé tong ciia cac binh phirong dé chimg minh
tinh vo nghiém
Phuwong an 1.

m+5+a=8

2

2
t2+yt+y2+x+5=0c>(t+%yj +%y2+x+520<:>(t+%yj +%3(2x2+8x+8)2+x+5=0 (1).

Phwong an 2
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2 2
t2+yt+y2+x+5=0©(%t+yj +%t2+x+5:0©(%t+yj +%(x+2)2+x+5=0
2 2 2
@(lﬂ-yj +§x2+4x+8:0<:>(lt+yj +§(x+§j __8 (2).
2 4 2 4 3 3

R6 rang dn y la ham s6 theo x, hai phwong dn dé‘u,ld phan tich hang ddng thire nhung c6 thé thdy viéc chimg minh
phuong trinh (1) vo nghiém kho khan, tham chi bat kha thi, trong khi phuong an 2 to ra hiéu qua khi (2) dé thay vo
nghiém do vay chung ta chon con dwong ngan hon voi an t.

3 2
Bai todn 90. Gidi phuong trinh =2 ;3“8 =2 +9x+1  (xeR).
X+

Loi gidi.
bicu kién x = -8.
Phuong trinh da cho twong duong voi

x4 2x° +3x+8:()c+8)\3/2x2 +9x+1 <::>()c+l)3 —(x2 —7)=()c+8){/(x+8)(x+1)+(x2 —7) .
Dit x+1=132x> +9x+1 =y ta thu duoc hé phuong trinh

{t3—(x2—7)—(x+8)y

= +(x+8)t=(x+8)y+)’ = (1) (£ +ty+y* +x+8)=0.
(x+8)t-|—x2—7:y3

° t:y<::>x+1:\3/2x2 +9x+1l =X’ +x° —6x:0c>x(x—2)(x+3):O<:>xe{—3;O;2}.

2 2
. t2+yt+y2+x+8=0<:>(%t+yj +%t2+x+8:0<:>(%t+yj +%(x+1)2+x+8:0

2 2 2
N lt+y NS RN DN 1t+y (et =—§(V6nghiém).
2 4 2 2 4 3 3

Thir lai cac gia tri déu thoa man phuong trinh ban dau. VAy phuong trinh di cho c6 tdp nghiém S = {—3; 0; 2} .

Nhdn xét.
Bai toan so 90 nay twong tu bai toan 89, quy trinh xu ly dong nhat thurc

X +2x*+3x+8= (x+8)\/2x +9x+1

<:>(x+m) (x +ax+b (x+8)\/(x+8)(x+m)+x2+ax+b

: , |m—b=8 ’+8 =8 3m’ —a=3
Do”ngnhdt{m & " 7 & 2 =a=0.

8qm+b=1 b=1-8m m+8+a=9

Do do ta thu dwoc (x+1)3—(x2—7) (x+8)\/(x+8)(x ) ( )

Bai todn 91. Giai phuong trinh x(x” +2) =4x’ +11+(2x+11)Y3x* +10x-1  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X’ —4x’ +2x—11:(2x+11)\3/3x2 +10x—-1

& (x=1) =(x* +x+10) = (2x +11)J(2x +11) (x=1) + x> +x +10
bit x—1=1;,3/3x* +10x—1 = y thu duoc hé phuong trinh
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£ —(x*+x+10)=(2x+11)y
:>t3—y3 =(2x+11)(y—t)c>(t—y)(t2+yt+y2+2x+11):0

¥ =(2x+11)1+x> +x+10
) ) 1 P 3, 1 P31y 35
o "+yt+y +2x+11=0|=t+y | +=t"+2x+11=0| —t+y | +—| x+—=| =—— (VO nghiém).
2 4 2 4 3 3
° t=y<:>x—1:\3/3x2+10x—1c>x3—3x2+3x—1=3x2+10x—1c>x(x+l)(x—7):O<:>xe{—l;O;7}.
Thur lai cac gié tri déu thoa man phuong trinh ban dau. Két luan tap hop nghiém S = {—1; 0; 7} .

Nhdn xét.
Do hé s6 hang tir chiva x* ciia tam thirc bdc hai phia trong cin bang 3 nén ta dinh huéng

x3—4x2+2x—11:(2x+11)\3/3x2+10x—1
@(x+m)3—(x2+ax+b):(2x+11){/(2x+11)(x+m)+x2+ax+b
,{m3—b=—ll {m3+llm=—12 {m:—l‘{3m2—a:2

Pong nhat hé s6 = = va Sa=1.
1lm+b=-1 b=—1-11m b=10 2m+11+a=10

Thu duwge (x=1)" = (x* +x+10) = (2x+11)3)(2x +11)(x 1)+ x* + x+10. Thao tic dat dn phy ld co ban.

Bai to4n 92. Giai phuong trinh x° +7x” +16x+5 = (1 - 2x)\3/ -3x’ -7x+5 (x € R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X 4657 +12x+8+x% +4x—3 = (1-2x)/-2x> —3x+2—x* —4x+3

& (x+2) +x* +4x-3=(1-2x)(1-2x)(x +2) - x* —4x+3
Dt x+2 =u;3/-3x> —7x+5 =v ta thu duoc hé phuong trinh
ud+x* +4x-3=(1-2x)v
{v3 +x° +4x—3=(1—2x)u
Xét cac kha nang
P u=v o x+2=33 -Tx+5 X +6x° +12x+8=-3x" —Tx+5
&X' +9x" +19x+3 =06 (x+3)(¥ +6x+1) =0 xe{-3,-3+242;-2-22}..

=u -V =(1—2x)(v—u)c>(u—v)(u2+uv+v2 +1—2x):0.

2 2
= u2+uv+v2+1—2x=0<:>(%u+vj +%u2+1—2x:0<:>(%u+vj +%(x+2)2+1—2x:0

2 2 2
ol lutv] 430 4x4=0e|Luty] 42 x+2] =21 (V6 nghiém).
2 4 2 4 3 3

Nhdn xét. . )
Str dung phwong dan dong nhat thuc

X +7x7 +16x+5=(1-2x)Y-3x" = Tx+5

<:>(x-|—m)3 +x7 —ax—b=(1—2x)§/(1—2x)(x+m)—x2+ax+b

{m3—b=5 {m3+m=10 {mzZ ‘{3m2—a:16
Suy ra & & a =a=-4.

v
m+b=>5 b=5-m b=3 2m+1+a=-7
Tir @6 thu dwoc phép an ddt an phu nhi trén.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 74

Bai todn 93. Giai phuong trinh (1+1jm —8x"—13x+7 (xeR).
Lai gidi. )
biéu kién x # 0. Phuong trinh da cho twong duong véi
8x° —13x> + 7x = (x+1)3x* -2
& 8% —12x° +6x—1-x> +x+1=(x+1)2x> +x— 1+ x> —x—1
& (2x-1) =(x* —x=1) = (x+1)/(x +1)(2x 1) +x* —x~1
Pit 2x—1=u;33x* - 2 ta thu duoc hé phuong trinh
= (x?—x=1)=(x+1)v
v (2 —x=1)=(x+1)u
Xét hai kha ndng xdy ra

=u - =(x+1)(v—u)<:>(u—v)(u2+uv+v2+x+1):0.

S u=ve2x—1=3x"-2 <=8 —12x* +6x—-1=3x> -2

< 8x’ —15x7 —i—6x—i-1=0<:>(x—1)2 (8x+1):O<:>xe{—%;l}.

2 2
<> u2+uv+v2+x+1=O<:>(%u+vj +%u2+x+1=0<:>(%u+vj +%(2x—1)2+x+120
1 M 7 1 ? 2 a2 s L
S| zu+v| +3x* -2x+—=0| zu+v | +(x-1) +2x* =—= (V6 nghiém).
2 4 2 4
Dbi chiéu diéu kién ta thu duoc hai nghiém x =1;x = 3

Nhdn xét.
Thao tac xu ly an phu nhu sau

8)63—13x2+7x:(x+1)3 3x* =2

(:)(2x+m)3 —(x2 +ax+b)=(x+1){/(x+l)(2x+m)+x2 +ax+b

m —b=0 {m3+m=—2 {m:—l ‘{6m2—a:7
= =

Pong nhat theo thir tir va Sa=-1.
m+b=-2 b=m’ =1 m+2+a=0

Do doé thu dwoc (2x—1)3 —(x2 —x—l)=(x+l){/(x+1)(2x—l)+x2 —x—1.

Bai toan 94. Giai phwong trinh 9x L2 12x+(1+£){/(x—l)(18x+57)+8 (xeR).
x x

Lo gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi
9x® —12x° +x+12 = (x+4)V18x> +39x - 49

< 27x° —36x7 +3x+36=3(x+4)%/18x2+39x—49

©27x" —27x" +9x—1—(9x7 +6x—37)=3(x+4){/3(3x2 +11x—4)+9x” +6x-37

& (3x-1) (922 +6x-37) =3(x+4)3f3(x+4) (3x—1)+9x> + 6x 37

Pit 3x—1=u:318x% +39x—49 = v ta thu duoc hé phuong trinh
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' —(9x° +6x-37) =3(x+4)v u=v

3— 3:3 +4 -
=>u —-v (x )(v u)ﬁ{u2+uv+v2+3x+1220

v —(9x7 +6x-37) =3(x+4)u
Xét hai truong hop
o u =v<:>3x—1=3/18x2+39x—49 & 27x° —27x" +9x—1=18x" +39x—49
6{3—3Jﬁ;3+3«/ﬁ;1}‘
9

9

©27x" —45x" —30x+48 =0 < (x—1)(9x° —6x—16) =0 < x

2
o u’ +uv+v2+3x+12:0<:>(%u+vj +%u2+2x+12=0

2 2 2
N (lu +vj +3(3x—1)2 +3x+12=0< (lu +vj +£(x—2j —_33 (V6 nghiém).
2 4 2 4 9 12
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Nhdn xét.
Bai toan nay da xudt hién thao tdc nhéan hai vé cia phwong trinh véi hang sé 3. 86 di nhuw vay dé lam xudt hién
hang ddang thirc ldp phwong dep hon véi s6 27. Ta chii y

9x’ —12x° +x+12 = (x+4)18x> +39x — 49

< 27x° —36x° +3x+36=3(x+4)%/18x2 +39x-49

<:>(3x+m)3 —(9x2 +ax+b)=3(x+4){/37(x+4)(3x+m)+9x2 +ax+b

m —b=36 {m3+12m:—13 {m=—1 ‘{9m2—a:3
= =

Pong nhdt { & a=6

va
12m+b=-49  |b=-49-12m b=-37"" |3(m+12)+a=39
Do do ta thu dwoc
27x" —27x* +9x—1-(9x +6x—37)=3(x+4)§/3(3x2 +11x—4)+9x” +6x-37

& (3x-1) (92 +6x-37)=3(x+4)3f3(x+4)(3x-1) +9x> + 6x-37

Bai todn 95. Gidi phuong trinh 3x° —12x° +2x+11=3/36x> +117x-145  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

275" —36x% +18x+99 = 93/36x +117x— 145

& 27x =275 +9x—1—(9x* ~9x=100) =9 (xx+5)3/9(3x +10x - 5)+ 9x> ~9x 100

& (3x-1)" (92> = 9x-100) =9 (x+5)3/9(x+5)(3x 1) +9x* ~9x 100

bat 3x—1:u;i/36x2 +117x—-145 =v ta thu dugc hé phuong trinh
w —(9x* —9x—-100)=9(x+5)v =
( ) ( ) :>u3—v3:9(x+5)(v—u)<:>{u2 ’ 5
v3—(9x2—9x—100):9(x+5)u u? +uv+v: +9(x+5)=0
Xét hai truong hop xdy ra
2

2
o u2+uv+v2+9(x+5):0<:>(%u+vj +%v2+9(x+5):0<:>(%u+vj +%(3x—1)2+9x+45=0
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2 2
@(lLH—vj +§x2+2x+@:0<:>(lu+vj +§(x+3)2 =-39 (V06 nghiém).
2 47 27 4 2 4

e :v<:>3x—1:3/36x2 +117x-145 < 27x* =27x* +9x—1=36x" +117x 145
< 27x —63x* —108x+144=0 <= 3x* = 7x* = 12x+16=0

1,2+2\/B,2—2«/§}

3 3

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

& (x-1)(3% —4x—16)=0<:>xe{

Bai toan 96. Giai phuong trinh x(x—l)2 =x/4x* +14x-17 -1 (x € R) .
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X =2x+x+1=R4x* +14x-17

< 8xP —16x* +8x+8=84x* +14x—17

< 8x* —12x7 +6x—1—(4x2 —2x—9)=8{/16x—8+(4x2 —2x—9)

& (2x-1) —(4x* ~2x—9) = 83/8(2x —1) +(4x* ~2x-9)
Dit 2x —1=u;/4x*> +14x—17 = v ta thu dugc hé phuwong trinh
u —(4)c2 —2x+7) =8v

N . U=v
Su —-v =8v-8u

v3—(4x2—2x+7)=8u w+uv+1v?+8=0

Xét cac kha nang xay ra
2
. u2+uv+v2+8:0<:>(u+%vj +%v2:—8 (V06 nghiém).
n 2x—1=%4x" +14x-17 < 8x° —12x% + 6x -1 =4x* +14x—17
& 8x’ —16x" —8x+16=0 < (x-2)(x-1)(x+1)=0 = x e {-1;1;2} .

Két luan phuong trinh ban dau c6 ba nghiém x=—-Lx=1Lx=2.

Bai toin 97. Gidi phuong trinh (x+7)(x* ~9x+1-Y20x" +102¢-121)+63x+1=0  (xeR).

Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi

(x+7)(x* =9x+1)+ 63x+1= (x+7)3/20x* +102x - 121

& ¥ 207 +x+8=(x+7)320x7 +102x 121

& 8x’ —16x" +8x+64 =8(x+7)20x* +102x 121

& 82" —120% +6x —1—(4x* ~ 2x—65) =8 (x+7) J8(2x* +13x—7) +4x> ~ 2x— 65

& (2x-1) (457 =25 65) = 8(x+7)38(x+7) (2x 1) +4x* = 2x 65

Dit 2x—1=u;3/20x> +102x 121 = v ta thu duoc h¢ phuong trinh
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' —(4x* = 2x—65) =8(x+7)v u=v

3 3:8 7 _
—wTy (x+ )(V u)c}{uz+uv+v2+8(x+7)=0

v’ —(4x” - 2x - 65)
Xét cac truong hop xay ra
> u=ve 2x—1=20x" +102x —121 < 8x* —12x> + 6x—1=20x> +102x — 121 <> 8x* —32x*> =96x +120 =0
1;3“@;3_@}.
2

2

8(x+7)u

o —4x2—12x+15=0<:>(x—1)(x2—3x—15):O<:>xe{

2
> u’ +uv+v2+8(x+7):O<:>(%u+vj +%v2 +8(x+7)=0

2 2 2
& (%u +vj +%(2x—1)2 +8(x+7)=0< (%mv} +3(x+%j = —% (V6 nghiém).
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Nhdn xét. ) -
Thoat tién bai toan so 97 hirgh thiee doi chut mu mit, khung bo, mdt dinh hwong. Tuy nhién cac ban hoc sinh nén
manh dan, xong pha khai trién thu duoc

X =2x7 +x+8=(x+7)320x> +102x 121

<::>(x+m)3 —(19x2 +a)c+b):()c+7){/(x+7)()c+m)+19x2 +ax+b

3
: ol . -b=8
Truoc het dong nhat y = m ¢ Z (Loaqi).
Tm+b=-121
Thodi chuyén qua phirong dn 2, nhdn thém hang sé k

k(x =257 +x+8) = k(x+7)320x? +102x-121

<::>(mx+n)3 —(a)c2 +bx+c)=k(x+7)i/k(x+7)(mx+n)+ax2 +bx+c

R6 rang m’ :k:>(m)c+n)3 —(ax2 +b)c+c):m3(x+7){/nf(x+7)(m)c+n)+ax2 +bx+c.
Néu m =1thi tré lai bién déi ban dau. Thir nghiém véi m tang dan ta cé
m=2=>8x"—16x> +8x+64 =8(x+7)3/20x> +102x 121

<:,>(2)c+n)3 —(ax2 +bx+c)=8(x+7){/8()c+7)(mx+n)+ax2 +bx+c

3.4n° —a=-16
B . |n’—c=64 n’ +56n=-57 n=-1 _ |32n-b=8 a=4
DPong nhat <& & va &
S56n+c=-121 c=n"—64 c=-65 8m+a=20 b=-2

8(n+7m)+b=102

Suyra (2x-1)" —(4x" = 2x—65) =8(x+7)3[8(x+7)(2x—1)+4x* ~2x—65.

Bai todn 98. Giai phuong trinh (x - 1)3 +9=2x+(x+ 6)3/108x2 +441x —-548 (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

X =327 +x+8=(x+6)108x +441x 548

& 27 —81x% +27x+216 = 273/108x> + 44 1x — 548
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& 27x" —54x* +36x -8 — (272" +9x—224) = 27(x+6)3[27 (3x° +16x~12)+ 27x* +9x 224

& (3x=2) - (272" +9x-224) =27 (x+ 6){/27(x+ 6)(3x—2)+27x* +9x—224

Dit 3x—2=u;3/108x> + 441x — 548 = v ta thu dugc hé phuong tinh
' —(27x° +9x—224) =27 (x+6)v
v —(27x% +9x-224) =27 (x+6)u
:>u3—v3:27(x+6)(v—u)<:>{u2=v 5
u - +uv+v +27(x+6)=0
Xét hai truong hop
° u:v<:>3x—2:§/108x2+441x—548<:>27x3—54x2+36x—8:108x2+441x—548
1;5+M;5—M}
2

2

<:>27x3—162x2—405x+540:O<:>27(x—1)(x2—5x—20)=0<:>xe{
1 “E
° uz+uv+v2+27(x+6):0<:>(5u+vj +Z(3x—2)2+27(x+6)=0
2 2 2
@(%u+vj +27f7x2—9x+165:0c>(%u+vj +%T7(x—§j =-162 (V0 nghi¢m).

.5+\/105,5—\/105}

Két luan phuong trinh di cho c6 tap hop nghiém S = {1, 3 5

Bai toin 99. Giai phuong trinh (x—1)(2x? +1)+24 =(x+7)144x> +844x-961  (x€R).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

2x° =207 +x+23 = (x+ 7)3/144x" + 844x - 961

& 64x° —64x* +32x+736 = 32 (x+7)144x> +844x—961

& 64x’ —48x” +12x—1-(16x" —20x—737) =32(x+ 7)3/32(4x2 +27x-7)+16x> —20x—737

& (4x-1)" = (16x* ~20x~737) =32(x+7)3[32(x +7) (4x~1) +16x° —20x ~ 737

bat 4x—1= u;%/144x2 +844x—-961 =v ta thu dugc hé phuong trinh
' —(16x° —20x—737)=32(x+7)v
v’ —(16x" —20x=737) =32(x+7)u

u=v

v =32(x+7)(v-
-y (x+7)(v u)c{u2+uv+v2+32(x+7):0

o u=ve dr—1=3144x" +844x - 961 & 64x° —48x” +12x—1=144x" +844x — 961
& 64x’ —192x* —832x+960 = 0 < 32(x—1)(x+3)(x-5) =0 <= x e {-3;1;5} .

2
o u? +uv+v2+32(x+7):0<:)(%u+vj +%(4x—1)2 +32(x+7):0
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2 2 2
@(%uﬂzj +12x2+26x+¥=0<:>(%u+vj +12(x+%j :—% (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

773

Bai to4n 100. Giai phuong trinh 8x° —45x+187 = 1
x+

Loi gidi.
bicu kién x = —4.
Phuong trinh da cho twong duong voi

+439x* +27x+8  (xeR).

(x+4)(8x" —45x+187)~773 = 4(x+4)39x* +27x+8
< 8x* —13x" +7x—25=4(x+4)/9x* +27x+8

& 82 1207 +6x—1-(x* ~x+24) = 4(x+4) 4 (207 + T —4) 4 x* - x+ 24

o (2x-1) ~(x* —x+24):4(x+4)g/4(

x+4)(2x—1)+(x" —x+24)

Dit 2x —1=u;/9x* +27x +8 = v ta thu dugc hé phuong trinh

' —(x* —x+24)=4(x+4)v
v = (¥ —x+24) = 4(x+4)u

=u - =4(x+4)(v—u)<:>{

u=v
u? +uv+v' +4(x+4)=0

2

2
v u2+uv+v2+4(x+4):O<:>(%u+vj +%v2+4(x+4)20<:>(%u+vj +%(2x—1)2+4(x+4)=0

(1 )2 3., 67 (1 jz 3(
Sl=utv| +—x"+x+—=0|—u+v| +—| x+
2 4 4 2 4

2\ 197 .
— | =——— (V0 nghiém).
J B ( ghiém)

vV 2x—1=R9x +27x+8 <> 8x° —12x* +6x—1=9x> +27x +8

< 8x° =21x2+21x+7<:>§x3 =3x’ +3x+1<:>£x3

@%f =()c+1)3 @xi/gzyﬁlcn{i/g—l]:l

Két luan phuong trinh dé bai ¢6 nghiém duy nhat ké trén.

Bai todn 101. Giai phuong trinh 2(2x* —13x+86) =3%12x" +18x+1 +

Loi gidi.
bicu kién x = -5.
Phuong trinh da cho twong duong voi

=x’+3x* +3x+1

h1-03

8165 (x € R).

X

2(x+5)(2x" —13x+86)—876 =3(x+5)12x* +18x +1
© 4x’ =627 +21x =16 =3(x +5)/12x* +18x +1
< 8x’ —12x" +42x—32=6(x+5)V12x" +18x +1

@8x3—12x2+6x—1+36x—31:6(x+5)g/6(2x2+9x—5)—36x+31

& (20-1) +36x-31=6(x+5)3/6(x+5)(2x—1)-36x+31
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Dit 2x—1=u;3/12x* +12x+1 =v ta thu duoc hé phuong trinh

{u3+6x—13:6(x+5)v u=v

SN 5 _
v3+6x—13:6(x+5)u:>u ’ (x+ )(V u)<:,> u2+uv+v2+6(x+5)=0

o u=v2x—1=Y12x* +18x+1 < 8x* —12x* +6x—-1=12x> +18x +1
S8 =24 +12x+2 < 4x =12x7 +6x+1 = 12x° =8x° +12x% +6x +1

o120 =(2x+1) D=2t r=0

2-2
2
o oul +uv+v2+6(x+5):O<:>(%u+vj +%V2 +6(x+5):O

2 2 2
@(%u+vj +%(2x—1)2+6(x+5)=0<:>(%u+vj +3(x+%j =-30 (V06 nghiém).

Déi chiéu diéu kién, két luan phuong trinh di cho c6 nghiém duy nhat x =

1
2-2°

3 g2
Bai toan 102. Giai phuong trinh X =% st = 3(2x+9) (x € ]R) .

Y18x2 +24x+12

Loi gidi.
Diéu kién 18x” +24x+12 # 0. Phuong trinh da cho twong duong voi
X —6x7 +21x+50 = 3(2x+9)/18x + 24x +12

& x +6x° +12x+8—(12x° —9x—42)=3(2x+9){/3(2x2 +13x+18) +12x* - 9x - 42

e (x+2) - (12¢° —9x—42)=3(2x+9)3/3(2x+9)(x+2)+12x2 —9x-42

Pit x+2 =u:18x% + 24x+12 = v ta thu duoc hé phuong trinh

' —(12x* =9x=30) = 3(2x +9)v u=v
:>u3—v3:3(2x+9)(v—u)c> s 5
v3—(12x2—9x—30):3(2x+9)u u' +uv+v' +3(2x+9)=0

Xét cac kha nang xay ra
2
» u ruv+? +3(2x+9):O<:>(%u+vj +%v2 +3(2x+9):O

2

2
@Guwj +%(x+2)2+3(2x+9):0<:>(%u+vj +%(x+6)2=—3 (V6 nghiém).

= u=v<:>x+2=%/l8x2+24x+12 S +6xX7 +12x+8=18x* +24x+12 = x> =12x* +12x+4

3
<:>lx3:3x2+3x+1<:>ix3:(x+1)3<:>xi/gzx+l<:>x i/g—l :lexzi.
3 3 3 3 3/2_3/5
HE)

Két luan phuong trinh ban dau c6 nghiém duy nhatx = ———

174

Bai todn 103. Giai phuong trinh x* —7x+36— x> +16x> +62x—78 = 5
X+

(xeR).

Loi gidi.
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Diéu kién x = —5. Phuong trinh da cho tuong dwong véi
(x+5)(x* = 7x+36) 174 = (x+5)/x’ +16x> +62x - 78

& X =28 +x+6=(x+5)Ix’ +16x> +62x—-78

& Tx —14x% +Tx+42=7(x+5)x* +16x* +62x—78

& 8x° =12 +6x—1- (" +2x° —x—43)=7(x+5)§/7(2x2 +9x=5)+ (" +2x° —x—43)

c:>(2x—l)3 —(x3 +2x7 —x—43):7(x+5)§/7(x+5)(2x—1)+(x3 +2x° —x—43)

Dit 2x—1=u;3/x’ +16x +62x—78 = v ta thu dugc hé phuong trinh
w—(x+2x* —x—-43)=7(x+5)v =
( ) ( ) :>u3—v3=7(x+5)(v—u)<:>{u '

v3—(x3+2x2—x—43):7(x+5)u U2+MV+V2+7(X+5)=0

o u :v<:>2x—1:i/x3 +16x* +62x—78 < 8x* —12x* +6x—1=x> +16x* + 62x—78
ST =28x"=56x+77=0< x> —4x* —8x+11=0

1.3+«/§_3—\/§}
b 2 b

2

@(x—l)(x2—3x—ll)=0<:>xe{

2
o u2+uv+v2+7(x+5):0<:>(%u+vj +%v2+7(x+5)=0
2 2 2
@(%u+vj +%(2x—1)2+7(x+5)=0<:>(%u+vj +3(x+§j :—% (V06 nghi€ém).

Két luan phuong trinh d3 cho c6 ba nghiém nhur trén.

Nhdn xét.
Nhdc lai dang thire (mx+n)3 —(ax3 +bx? +cx+d) = f(x){/f(x)(mx+n)+(ax3 + bx* +cx+d) .

Bai todn s6 103 mé dau cho sw xudt hién cia g(x) duwoi dang da thiee bac ba, (x) van cé dang nhi thirc bdc nhat.

Ngoai ra thao tac dat an phu con théng qua viéc nhdn hai vé véi hang s6 7. Téc gid xin di sdu phan tich cu thé
Trudc het bién doi va do trong can la da thirc bdc ba nén ta gia dinh

(x+5)(x? = 7x+36) 174 = (x+5)x’ +16x* +62x 78

& X =28 +x+6=(x+5)Ix’ +16x> +62x 78

c:>(mx+n)3 —(x3 +bxz+cx+a’)=()c+5){/()c+5)(mx+n)+(x3er)c2 +cx+d)

Sn+d=-78
Thodi chuyén qua phirong dn nhén thém hang s6 k
k(=257 +x+6) =k (x+5)Ux +16x7 +62x - 78

3
\ . . —-d=6
Dong nhat hé so {n =>n +5n=-72=>n¢7Z (Loagi).

c:>(mx+n)3 —(x3 +bx? +cx+a’):k(x+5){/k(x+5)(mx+n)+(x3 +bx? +cx+d)

DPé y hé s6 ciia hang tir chira x* phia ngodi can thi m* —=1=k = m’ =k +1. Néu k =1thi tring lap bién doi ban
dau. Thir nghiém voi cdc gia tri k tiép theo, néu k=7 = m=2. Khi do ta co
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7(x' =257 +x4+6) =7 (x+5)x* +162° +62x 78

<:>(2x—i—n)3 —(x3+bx2 +cx+d):7(x+5)§/7()c-|-5)(2x+n)-|—(x3 +bx* +cx+d)

34n—-b=-14
. L n-d=42 nw+35n=-36 (n=-1 _ |32n°—c=7 b=2
Dong nhat hé so & & va =
35n+d=-78 d=n’-42 =-43 14+bH=16 c=-1

7(n+10)+c=62
Do dé ta quy vé
75 —14x> + Tx+42=7(x+5)x* +16x° +62x—78

<8x’ —12x7 +6x—1—(x" +2x° —x—43)=7(x+5)g/7(2x2 +9x—5)+(x* +2x* —x—43)

e(2x-1) = (x’ +24 —x—43)=7(x+5)g/7(x+5)(2x—1)+(x3 +2x” —x—43)

6x” +11x+13 I
—_— = X

Bai toan 104. Giai phuong trinh
x+13

+x7 +15x+8 (xe]R).
Loi gidi.
Diéu kién x # —13. Phuong trinh da cho twong duong véi
62 +11x+13 = (x+13)Ix" +27 +15x+8 & (x+2) —(x* +x-5) = (x+13)3/(x +13) (x+1)+x* +x-5.

Pt x+2=£3/x* + x> +15x+8 = y ta thu dugc phuong trinh
{f —(x3 +x—5):(x+13)y

:>t3+(x+13)t=(x+l3)y+y3 <:,>(z‘—y)(t2 +ly+y2+x+13):0
(x+13)t+x3 +%-—5=7y"

1 '3 1 LT 2 R 7)
. t2+yt+y2+x+13:0<:>(§t+yj +Zt2+x+l3:()©(5t+yj +—(x+—j Y (V6 nghiém).

4 3
x=0
. t=y<:>x+2=%/x3+x2+15x+8 S X 4+6x+12x+8=x"+x" +15x+8 = 5x* -3x=0 & 3
X=—
5

Thir lai thay khong c6 gi tri ndo thoa mén. Vay phuong trinh di cho vo nghiém.

2
. x=x+2 1 2
Bai toan 105. Giai phuong trinh ———— = —3/1+x(x" + x+13 xeR).
P . x+6 3 \/ ( ) ( )
Loi gidi.
bicu kién x # —6 . Phuong trinh da cho tuvong duong voi

3x2—3x+6:(x+6)3/x3+x2+13x+1

< X +3x7 —i—3x-|—1—(x3-1-6x—5):(x-|-6)3/x2 +7x+6+x+6x-5

<::>(x+1)3—(xg’+6x—5):()c-|-6){/(x+6)(x—i—1)+x3 +6x-5

Pit x+1=u;3x* +x* +13x+1 = v ta thu duoc hé phuong trinh

u3—(x3+6x—5)=(x+6)v u=v

3_3: +6 _
ey (x )(v M)Q{u2+uv+v2+x+6:0

v3—(x3+6x—5)=(x+6)u
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> u:v<:>x+1:%/x3+x2+13x+1 S +3x7 +3x+1=x+x +13x+1
<:>2x2—10x:0<:>x(x—5)=0c>xe{0;5}.

2
> u2+uv+v2+x+6:0<:>(%u+vj +%u2+x+6=0

2 2 2
= (lu +vj +§(x+1)2 +x+6=0 (lu”j +§(x+§j __14 (V6 nghiém).
2 4 2 4 3 3
Két luan phuong trinh ban dau c6 hai nghiém x=0;x=5.
Nhdn xét.
Bien doi

36° —3x+6=(x+6)x’ +x7 +13x+1

<:>(mx+n)3—(x3+bx2+cx+d):(x+6){/(x+6)(mx+n)+x3+bx2+cx+d
Dé thdy phia ngodi can thite ¢é dang tam thirc bdc hai nén m=1. Ta cé
(x+n)3—(x3+bx2+cx+d):(x+6){/(x+6)(x+n)+x3+bx2+cx+d.

3n-b=3
A o [n-d=6 nw+6n=7 n=1 |3nP—c=-3 b=0
Dong nhat thirc = = va =
on+d =1 d=1-6n d=-5 1+b=1 c=6
n+6+c=13

Do dé quy vé ()c+1)3 —(x3 +6x—5)=(x+6){/(x+6)(x+l)+x3+6x—5.

1 6x+17

Bai toan 106. Giai phuong trinh = 5
= +5x-6  (x+6) =72

(xe]R).
Loi gidi.

X =x*+5x-6%0

|x+6|¢6\/§

Phuong trinh da cho twong duong voi
X +12x-36 = (6x+17)x’ —x* +5x—6

biéu kién {

&% —6x" +12x-8—(x’ = 7%’ +28)=(6x+17)%/6x2+5x—34+x3 —7x*+28

& (x=2)" —(x =722 +28) = (6x+17)(6x +17) (x—2) + "~ 7x* +28

Pit x—2=u:3/x* —x* +5x—6 = v ta thu dugc hé phuong trinh

w—(x=7x*+28)=(6x+17)v =
( ) ( ) :>u3—v3=(6x+17)(v—u)©{u Y
v —(x*=7x" +28) = (6x+17)u

= )C—Zz%/xz‘—x2 +5x—6x -6 +12x-8=x"—x*+5x-6

o 5x° —7x+2:O<:>(x—l)(Sx—2):O<:>xe{§;l}.

2
TS +uv+v2+6x+17=0<:>(%u+vj +%u2 +6x+17=0

W +uv+1v  +6x+17=0
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2

2
@(%LH—V) +%(x—2)2+6x+1720©(%u+vj +%(x—2)2=—17 (V6 nghiém).

Két luan phuong trinh dé bai ¢ hai nghiém x = %;x =1.

3x° —4x" -3x-1_1

Bai toan 107. Giai phuong trinh
3 2)c(x2 + 6)

(xe]R).

Loi gid.
bicu kién x # 0. Phuong trinh da cho twong duong véi

6x° —8x” —6x—2=(2x+1)3/2x(x* +6)

& 8" —12x7 + 631~ (22" —4x? +12x+1) = (2x+1)Y4x” —1+2x° —4x* +12x+1

(:)(2x—1)3 —(2x3 —4x* +l2x+1):(2x+1){/(2x+1)(2x—1)+2x3 —4x* +12x+1

bit 2x—1=u; 13/2x(x2 =5 6) =y ta thu duoc hé phuong trinh

' —(2x° - 4x” +12x+1) = (2x+1)v —

S :(2x+1)(v_u)c{

v —(2x° = 4x® +12x+1) = (2x+1)u W uy+vt +2x+1=0

2
o u2+uv+v2+2x+1:O<:>(%u+vj +%u2+2x+120
1 = ; 1 i e s el
ol zu+v | +>(2x-1) +2x+1=0&| —u+v | +3| x—=| =-= (V6 nghiém).
2 4 2 6 3
o u=v<:>2x—l=32x(x2+6)<:>8x3—12x2+6x—1=2x3+12x<:>6x3:12x2+6x+1

S 14x° =8 +12x" +6x+1 & 14x" = (2x+1) © 214 =2x+1 < x(14-2) =1 = x=

Déi chiéu diéu kién va thir tryc tiép ta thu duoc nghiém duy nhat nhur trén.

3 —
Bai toan 108. Giai phuong trinh % +332: +3x> +9x+1=0 (xeR).
x+
Lévi gidi.
bicu kién 2x # —3. Phuong trinh da cho twong duong voi
—x> +27x—41=3(2x+13)3/2x> +3x° +9x +1

o xd =357 +3x—1—(2x3—3x2 —24x+40)

=3(2x+13)3/3(20° +11x—13) + 20" =3~ 24x+40

e (x-1) = (2" =32 —24x+40):3(2x+13){/3(2x+13)(x—1)+(2x3 —3x" —24x+40)

Pit x—1=u;32x* +3x* +9x+1 = v ta thu duoc hé phuong trinh

w —(2x° =3x* =24x+40)=3(2x+13)v =
( ) ( ) :>u3—v3:3(2x+13)(v—u)<:>[u ’
v’ —(2x" =357 - 24x+40) =3(2x +13)u

Jn4-2°

u2+uv+v2+3(2x+13)=0
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2
° uz+uv+v2+3(2x+13)=0©(%u+vj +%v2+3(2x+13):0
1 2 3 2
= Eu+v +Z(x—l) +3(2x+13):0

2 2
ollumv] 3025+ coa[Lusy +§(x+3)2=—33 (V6 nghiém).
2 47 27 4 2 4

. )c—1=3/2x3 +3x2 49+l o X =32 +3x—-1=2 43" +9x+1 = X +6x° +6x+2=0

(:)%f+3x2+3x+1:0<:>x3+3xz+3x+1=%x3 <:,>(x+l)3 :%x3 ©x+1:i©x=

2 1-32°
3/5

=T

Péi chiéu diéu kién ta két luan nghiém duy nhat x =

5% +13x2 +47x+21
=X
2335 +3x* —3x =2

Bai toan 109. Giai phuong trinh +9  (xeR).

Loi gidi.
Piéu kién 3x° +3x* —3x—2%0.
Phuong trinh da cho twong duong voi
5x° +13x2 +47x+21= 2(x+9)3/3x3 +3x*-3x-2

< 8x° +12x7 +6x+1-3x’ +x2+41x+20=2(x+9)g/2(2x2+19x+9)+3x3—x2—41x—2o

<:>(2x+1)3 -3x’ +x? +41x+20=2(x+9)3/2(x+9)(2x+1)+3x3 —x*—41x-20

Pit 2x+1=13/3x +3x> —3x—2 = v ta thu duoc hé phuong trinh
w—(3x —x*—41x-20)=2(x+9)v —
( ) ( ) :>u3—v3=2(x+9)(v—u)<:>{u i

v —(3x" = x —41x—20)=2(x+9)u ' +uv+v’ +2(x+9)=0

=y :v<:>2x+1:3/3x3+3x2—3x—2 S8 +12x2 +6x+1=3x>+3x* -3x-2

< 5x° +9x7 +9x+3:0<:>§x3 +3x*+3x+1=0

3
& (x+1Y =—§x3 c>x+1=—x3§<:>x=—L

B+
) ) R R
"y tuv+v +2(x+9):0c> Eu+v +Zv +2x+18=0

1 '3 ) 1 ’ 550
& Eu+v +Z(2x+l) +2x+18=0< 5u+v +3 x+g =3 (V6 nghiém).

3
Két hop diéu kién ta thu duoc nghiém duy nhat x = B

Bai toan 110. Giai phuong trinh x(8x” +x+12) =%+(x+8){/(x—l)(3x2 ~18x+3)-6  (xeR).

Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi
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82 + x° +12x:¥+(x+8)3/3x3 —21x% +21x—9

< 24x +3x7 +36x—32:3(x+8)3/3x3 —21x* +21x-9
& 27x —27x° +9x—1—(3x3 —30x° —27x+31)

:3(x+8){/3(3x2 +16x—8)+3x" —30x° —27x +31

& (3x-1)" = (3x" =30x? ~27x+31) =3(x+8)3/3(x+8)(3x—1)+3x* =30x> = 27x +31

Pit 3x—1=u:33x° —21x? + 21x + 7 = v ta thu duoc hé phuong trinh
' —(3x" =30x" —27x+15)=3(x+8)v u=v

=Su v =3(x+8)(v-u) <
v’ —(3x7 =30x* —27x+15) =3(x+8)u Ll ) ' +uv+v’ +3(x+8)=0
Xét cac truong hop xay ra

V ou=v& 35122 =212 + 21x+7 < 275> = 2752 +9x—1=3x> = 2162 + 21x +7

2
Ya5-1°

& 24x° =6x> +12x+8 = 25x = (x+2) @25 =x+2 o x=

2
v ou? +uv+v2+3(x+8):0<:>(%u+vj +%v2+3x+24=0

2 2
. +3(3x—1)2+3x+24=0© Sty | + 20 x— Lo — 7% (vo nghicm)
2 4 2 47 9 3

Két luan phuong trinh da cho c6 nghiém duy nhat x =

2
Ya5-1°

Bai todn 111. Gidi phuong trinh 2 + 3 + 19511+ =2 (xeR).
x +x+17

Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
(5 +x+17) 322 +3x2 +19x +1+17 =2(x* +x+17)

& 227 +2x+17 =’ +x+17)%/2x3 +3x2 +19x +1

<:>(x+1)3 —(x3 +x2+x—16)=(x2 +x+l7){/(x2 —i—x+17)(x+1)+x3+x2 +x-16

Pit x+1=£32x +3x +19x+1 = y ta thu duge hé phuong trinh
t3—(x3+x2+x—16)=(x2+x+17)y
y3:(x2+x+17)t+(x3+x2+x—16)

2 2 2
. t2+yt+y2+x2+x+17:0<:>(lt+yj +§t2+x2+x+17:0©(lt+yj +§(x+§j _ 18
2 4 2 47 7

. t:y<:>x+1:3/2x3+3x2+19x+1 S X437 +3x+1=20 43> +19x+1 & ¥’ +16x=0 <= x =0.
Thir lai ta 6 x = 013 nghiém duy nhét cua phwong trinh da cho.

X +3x+x-3

%/2x3+x2+x+4

Bai toan 112. Giai phuong trinh =x(2x-1) (xeR).

=1 -y =(x2+x+17)(y—t)©(t—y)(t2+yf+y2+x2+x+17):0
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Loi gidi.
biéu kién 2x° + x> +x+4 #0.
Phuong trinh da cho tuong duong voi

X +3xz+)c—3:(2x2 —x){/2x3+x2 +x+4

<X +3x° +3x+1—2x—4=(2x2 —x)%/2x3+x2 —x+2x+4

& (x+1) (204 4) = (20 —x) /(207 - x) (x+1)+ 21+ 4

Pit x+1=u;32x° + x* + x+4 = v ta thu duoc hé phuong trinh

w—(2x+4)=(2x>—x)v -
( ) ( ) :>u3—v3:(2x2—x)(v—u)<:> u2 ’ 5 s
v3—(2x+4):(2x2—x)u w+uv+v +2x° —x=0

Xét hai kha nang xay ra

s u=veox+l=28 x4 S P43 435 +1 =28 + X2 + x4+ 4

1_1+\/§.1—\/E}
b 2 2 *

©x3—2x2—2x+3:0<:>(x—1)(x2—x—3):0<:>xe{ >

2 2
= u2+uv+v2+2x2—x=0<:>(%u+vj +%u2+2x2—x=0<:>(%u+vj +%(x+1)2+2x2—x20

2 2 2
& (lu+vj M RRNErY +E(x+Lj _ W (V6 nghiém).
2 4 2 4 2 4 11 11
Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Bai toan 113. Giai phuong trinh x* +3x+5 :1+(3x+1)%/3x3 +4x*—x+2 (xeR).
X

Loi gidi.
bicu kién x#0.
Phuong trinh da cho twong duong véi

x*+3x7 +5x—1=(3x2 +x)3/3x3 +4xP—x+2

<:>x3’+3xz+3x+1+2x—2=(3x2—i—x)i/3x3+4x2 +x—-2x+2

<::>(x+1)3 +2x—2=(3x2+x){/(3x2+x)(x+l)—2x+2

Pit x+1=u;33x° +4x* —x+2 = v ta thu dugc hé phuong trinh
3 2
w+2x—-2=(3x"+x)v u=v

( ) :>u3—v3:(3x2+x)(v—u)c> 5 5 5

v3+2x—2:(3x2+x)u wWH+uv+v +3x° +x=0

Xét cac truong hop

> u:v<:>x+1:3/3x3+4x2—x+2 S +3x7 +3x+1=3x" +4x" —x+2

.—3+\/17.—3—\/ﬁ}.

& 2% + 17 —4x+1:0<:>(x—1)(2x2+3x—1):0<:>xe{1
4 4

2 2
> u2+uv+v2+3x2+x:O<:>(%u+vj +%u2+3x2+x20<:>(%u+vj +%(x+1)2+3x2+x20
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2 2 2
= (lu +vj +1—5x2 +§x+E =0 (lu +vj +1—5(x+lj _1 (V6 nghiém).
2 4 2 4 2 4 3 3
Déi chiéu diéu kién ta thu duoc ba nghiém ké trén.
Nhdn xét.
Cdc ban ddc gia huu y phép phan tich hang ding thirc, lap lugn vo nghiém trong truong hop thir hai (doi véi
Iop bai toan ndy ndi chung). Do cdc bai toan sau khi bién doi hé qua thuong xudt hién phdn thirc nén kha nang

nham lan, sai sot rat dé xday ra. Vi dy dé kiém tra bién doi
1 * 3 1 * 15 1 ’ ’
—u+v +—(x+1)2+3x2+x:0<:> —UAV | A — X+ x4+ =0S | —u+V | +—| x+= | =——.
2 4 2 4 2
. , 3 2 ar 15( 1) 1
Chuycacdathu’cf(x)=z(x+l) +3x"+xva g(x)z; x+§ +§ Ro rang la f( )E (x)
Tir d6 c6 thé thir nghiém f(l) = g(l),f(O) = g(O),...Trdi diéu nay tirc la ban da bién doi sai !

X +3x7+3
3/x3+3x2+6x—1

Bai toan 114. Giai phuong trinh =(x+1)° (xeR).

Loi gidi.
Diéu kién x° +3x” +6x—1+ 0. Phuong trinh d cho twong duong véi
¥ +3x° +3= (x+1)2 Y +3x% +6x—1

< xP+3x° +3x+1—3x+2=()c+1)23/x3+3x2 +3x+1+3x-2

& (x+1) =3x+2=(x+1)° (x+1)’ (x+1)+3x—2

Pat x+1= u;%/x3 +3x” +6x—1=v thu dugc hé phuong trinh

{u33x+2=(x+1)2v |

u=v
, =u —v3:(x+1)2(v—u)<:>
v3—3x+2:(x+1) u

u’ +uv+1? +(x+1)2 =0

Xét hai truong hop

o u=vex+l=(x+1) (x+1)+3x-2 & (x+1) =(x+1)3+3x—2<:>3x=2<:>x=§.

x:_l V:%/S

2
— :O V:0
o u2+uv+v2+(x+1)2=0©(%u+vj +%v2+(x+1)2=0<:>{u Y <:>{ oSxed.

Két luan phuong trinh ban dau c6 nghiém duy nhat x = % !

3 2
Bai todn 115. Gidi phuong trinh 2= *oox *+9 :§/2x3+11x2+2x+1 (xeR).
4% +20x+13 2

Loi gidi.
Diéu kién 4x” +20x+13#0.
Phuong trinh da cho tuong duong voi

32x° +48x° +9=(4x2 +20x+13)§/2x3 F11x2 +%x+l

< 8x +12x° +%=(x2 +5x+?j§/2x3+11x2 +%x+1
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S8 +12x  +6x+1— 6x—§ = x2+5x+E i/2X3+11xz+Qx+2+6x_§
4 4 274 4

c>(2x+1)3— 6x—§ = x2+5x+E 3 x2+5x+2 (2x+1)+6x—é
4 4 4 4

31
bit 2x +1 :u;i/2x3 +11x° +?x+1 =v ta thu duoc hé phuong trinh

u —(6x—§)=(x2 +5x+£jv
4 4 s 3

s 3 =>u —v :(x2+5x+$j(v—u)©
v3—(6x——j:(x2+5x+—ju
4 4

> u:v<:>2x+1:§/2x3+11x2+%x+1 <:>8x3+12x2+6x+l:2x3+11x2+%x+1

0. 213229 —1—\/229}

12 12

u=v

<:>6x3+x2—%x=0<:>x(12x2+2x—19)=0<:>xe{
13 1 o 13
<> u2+uv+v2+x2+5x+—=0<:>(—u+vj +>v +x*+5x+—=0
4 2 4 4
2
© [y +§(2x+1)2+x2+5x+2:0
2 4 4

=0
1 ’ 2 u=v=0 i
olzu+v| +4(x+1) =0 = 11 xed

~1+229 —1—\/229}
28 '

Thir lai truc tiép, két luan phuong trinh c6 hai nghi¢m § = { : B

1 1 x(2x—3)
P2 +3x% +15x+17 X (x+4)=9(x+1)

Bai toan 116. Giai phuong trinh (x € ]R) .

Lai gidi.
2x° +3x* +15x+17#0
x (x+4)—9(x+1) #0
Phuong trinh da cho twong duong véi
¥ +4x? =9x =9 = (2x* = 3x)32x7 +3x7 +15x+17

biéu kién {

1
u' +uv+1v° +x2+5x+73=0

o x4+ 6x° +12x+8—(2x2 +21x+17)=(2x2 —3x)%/2x3 Fx? —6x+2x>+21x+17

e (x+2) = (22" +21x+17) = (2o —3x)g/(2x2 =3x)(x+2)+2%" +21x+17

Dit x+2 =u:32x* +3x* +15x+17 = v ta thu dugc hé phuong trinh

(23 +21x+17) = (262 =3 .
u (x+ x+ ) (x x)v3u3_v3:(2x2—3x)(v_”)<:>{u )

v —(20° +21x +17) = (2 ~3x)u
Xét hai truong hop xay ra

w +uv+v? +2x*=3x=0
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s u=ve x+2=uwd2 432 155417 & XX +6x7 +12x+8=2x> +3x> +15x +17
& x -3x7+3x+9=0 % -3 +3x-1=-10 (x-1) =10 = x=1-3/10 .

2
= uz+uv+v2+2x2—3x:0<:>u2+uv+v2+2x2—3x:0©[5u+vj +%v2+2x2—3x=0
1 23 1 il
@(Euﬂ/j +Z(x+2)2+2x2—3x:0<:>(5u+vj +sz:_3 (V6 nghiém).
Két luan phuong trinh d cho ¢ duy nhat nghiém.

Bai toan 117. Gidi phuong trinh x° +5x+l = 4+(3x—1) 3 3)6()62 + 2) (x € R).
X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi
X +5x° —dx+1= (3x2 —x)\3/3x3 +6x

< X7 +3x7 +3x+ 14 2x7 —7x:(3x2 —x)\g'/3x3 +6x

<::>(x+1)3 +2x* —7x:(3x2 —x)i/(3x2 —x)(x+1)—2x2 +7x

Dit x+1=u;~/3x’ + 6x =v ta thu dugc hé phwong trinh

u3+2x2—7x:(3x2—x)v u=v

=u'—v'=(3x"—x)(v-u) =
v3+2x2—7x=(3x2—x)u ( )( ) W +uv+1v: +3x7 —x=0
V o u=vex+1=3+6x o ¥ +3x7 +3x+1=3x" +6x = 2x° —3x* +3x-1=0

<:>x3—3x2+3x—1:—x3<:>(x—1)3=—x3<:>x—l=—x<:>x:%.
2 2 2
v u2+uv+v2+3x2—x:0<:>(%u+\/} +%(x+1)2+3x2—x:0 @(%u+vj +%5(x+ij =
Két luan phuong trinh ¢ nghiém duy nhét.

3 2
Bai toan 118. Giai phuong trinh 4x T el +3x=1+x" (x € R) g

J4x® —8x? +1

Loi gidi.
Diéu kién 4x° —8x* +1 0. Phuong trinh d3 cho tuong duong véi

8x° +10x> +4x+2=2(x2 —3x+1)\3/4x3 —8x*+1

@8x3+12x2+6x+1—(2x2+2x—1)=2(x2—3x+1)g/2(2x3 —5x2—x+l)+2x2+2x—1

e (2x+1) —(207 +2x-1)=2(x’ —3x+1)g/2(x2 —3x+1)(2x+1)+2x* + 2x~1

Pt 2x+1=u;/4x> —8x> +1 =v ta thu duoc hé phuong trinh

u3—(2x2+2x—1)=2(x2—3x+1)v U=y
X , , :>u3—v3=2(x2—3x+1)(v—u)<:> 5 5 5 B
v —(2x +2x—1):2(x —3x+1)u u +tuv+vy +2(x —3x+1)—0

0 u=ve2x+1=4x-8x*+1=v <= 8> +12x* +6x+1=4x> —8x* +1
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.—5+\/17,—5—\/5}

<:>4x3+20x2+6x=0<:>x(2x2+10x+3)20<:>xe{0 . .

2
o u’ +uv+v2+2(x2—3x+1):O<:>(lu+vj +§v2+2(x2—3x+1)20
2 4

1 P 3 1 ’ 3 23
=N (—u +vj +2(2x+1)’ +2(x*=3x+1)=0< (—u +vj +5(x——j = —=2 (V6 nghiém).
2 4 2 10 10
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Nhdn xét.
Khéng nam ngodi pham vi dang thike sir dung hai an phu dwa vé hé phwong trinh

(mx—i—n)3 —g(x):f(x){/f(x)(mx+n)+g(x) .

Trong do da thirc f (x) = ax’ +bx+c. R6 rang mirc do phirc tap da ting cao so véi cdc bai todn trude day. Hon

nita doi véi bai todn sé 118 ndy con cé sw xudt hién thao tac nhan thém hang sé. Vi bén ngodi can thirc la da thire
bdc ba nén trirong hop xdu nhdt g (x) la da thire bdc ba. Gia dinh

4y +5x° +2x+1:(x2 —3x+1)3 4x® —8x>+1

c:>(mx+n)3 —(ax3 + bx? +cx+d):(x2 —3x+1){/(x2 —3x+1)(mx+n)+(ax3 +bx? +cx+d)

3
A Az K= , jm—a=4
Pong nhat hé so ciia X’ ta cé >m+m=8=>meZ.
m+a=4
Do dé bat budc nhén thém hang s6 k. Ta thir nghiém

k(4x3 +5x7 +2)c+1):k(x2 —3x+1)3 4x° —8x* +1

(:)(mx+n)3 —(ax3 + bx? +cx+a’):k(x2 —3x+1){/k(x2 —3x+1)(mx+n)+(ax3 +bx? +cx+d)

3
Pong nhdt hé s6 ciia x*ta c6 {m 7 =m +mk=4k+4.
mk+a=4
Phuwong trinh hai an trén khé cé thé ¢é cdch ndo khdc ngoai thir chon hcing 50 nguyen.
Néuk=2=m’+2m=12=>m=2.Néu k=3=m’+3m=16=>me7Z.
Xur ly ngay truong hop dep déem =k =2 = a =0, thu duwoc

8x° +10x> +4x+2=2(x2 —3x+1)3 4y’ —8x* +1

<::>(2x+n)3 —(b)cz+cx+d)=2(x2 —3x+1){/2(xz—3x+1)(2x+n)+(bx2 +cx+d)

Tiép tuc dong nhdt cdc hang tir véi s6 mii bé hon

12n-b=10
n=1
nw—d=2 nw+2n=3 n=1 _|2(n-6)+b=-8
= = va Sab=2
2n+d =1 d=1-2n d=-1 6nt—c=4

2(—3n+2)+c=0
Do dé ta c¢é bién doi

8x° +10x° +4x+2=2(x2 —3x+1)3 4y’ —8x% +1

< 8x +12x7 +6x+1—(2x2 +2x—1)=2(x2—3x+1)g/2(2x3—5x2—x+1)+2x2+2x—1

= (2x+1) = (20 +2x-1)=2(x’ —3x+1)g/2(x2 =3x+1)(2x+1)+2x* + 2x -1

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 92

Bai toan 119. Giai phuong trinh x* +2+ =(x—1)V14x’ —42x* +36x-1  (xeR).

x=2
Loi gid.
bicu kién x # 2. Phuong trinh da cho twong duong véi
X =207 +2x =2 = (x—1)(x—2)14x’ —42x* +36x -1

& 6x° —12x° +12x—12:6(x2 —3x+2)i/12x3 A2+ A2x—1242x° —6x+11

< 8x° —12x7 +6x—1—(2x3—6x+11):6(x2—3x+2){/6(2x3 —7x2+7x—2)+2x3—6x+11

& (2x-1) —(2x3—6x+11)=6(x2—3x+2)g/6(x2 ~3x+2)(2x—1)+2x’ = 6x+11

Pit 2x —1=u:3/14x* —42x* +36x—1 = v ta thu dugc hé phuong trinh
1’ = (227 =6x+11) = 6(x* —3x+2)v

=u -V =6(x2 —3x+2)(v—u)
v —(2x" —6x+11)=6(x* =3x+2)u
u=v

<:>(u—v)[u2 +uv+v’ —i—6(x2 —3)¢+2)]=0<::>L2 e +6(x2 —3x+2)=0

Xét cac truong hop

2
TR +uv+v2+6(x2—3x+2)=0<:>(lu+vJ +§v2 +6(x2 —3x+2):0
2 4

1 '3 1 ; 71
| =u+v +—(2x—1)2+6(x2—3x+2)=0<:> —u+v| +9| x—=| =-= (Vo6 nghiém).
2 4 2 6 2

n u=ve 2x—1=Y14x3 — 4252 +36x—1 <> 8x° —12x> + 6x—1=14x> — 425> +36x -1

'5+«B,i}

<:>6x3—3Ox2+30x=0<:>6x(x2—5x+5):0<:>xe{0, 3 ;

5+\/§,i}

Dbi chiéu diéu kién ta thu dwoc hai nghiém, x e { 3 5

Bai tofin 120. Gii phuong trinh 3/12x° —36x +54x —29 . (xeR).

(x—2)(x—3)
Loi gidi.
Diu kién x ¢{2;3}.
Phuong trinh da cho twong duong véi
(x=2)(x=3)3/12x° —36x% +54x—29 + x—1=x(x—2)(x~3)

<:>(x2 —5x+6)%/12x3 —36x> +54x—29 :x(x2 —5x+6)-x+1

&2 =527 +5x+1= (i —5x+6)%/12x3 —36x% +54x—29

& 4x° —20x> +20x+4 = 4(x2 —5x+6)%/12x3 —36x% +54x—29
< 8x° —12x7 +6x—1—(4x3 +8x —14x—5)

=4(x2 —5x+6){/4(2x3 112 +17x—6)+4x3 +8x% —14x-5
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e (2x-1) = (4x* +8x" —14x—5) = 4(x’ —5x+6){/4(x2 —5x+6)(2x—1)+4x* +8x” —14x-5

Pit 2x —1=u;3/12x* —36x> + 54x— 29 = v ta thu duoc hé phuong trinh

u’ —(4)63 +8x7 —14x—5):4(x2 —5x+6)v
=u -V =4(x2 —5x+6)(v—u)
v —(4)63 +8x7 —14x—5):4(x2 —5x+6)u

u=y

Q(”_V)[”ZJWWFVZ+4(x2_5x+6)]:0®|:u2 +uv+v +4(x" —5x+6)=0

2
% u’ +uv+vz+4(x2 —5x+6):0<:>(lu+vj +§u2 +4(x2 —5x+6)=0
2 4

1 '3 2 ) 1 ’ 23 4l .
S| zu+v| +=(2x-1) +4(x —5x+6):0c> —u+v| +7| x—=—| =-— (V6 nghiém).
> 4 2 14 7

@ u=ve 2x—1=312x =361 +54x—29 < 8x> —12x% + 6x—1 = 12> —36x% + 54x - 29
S 4xP —24x* +48x-28=0= X’ —6x2 +12x-T7=0= x* —6x* +12x—-8=—-1
o (x=2)=-lox-2=-1cx=1

Déi chiéu diéu kién ta thu duoc nghiém duy nhat x=1.

Bai toan 121. Gidi phuong trinh x* = x* +2+(x* +x+1)Ix* +x +x* +x+2  (xeR).
Lo gidi.
biéukién xeR.

Phuong trinh d cho tuwong duong véi x° —x* =2 = (x2 +x+1){/(x2 +x+1)x+x4 +2.

Dit VYx* +x* + x> +x+2 =  ta thu duoc hé phuong trinh
xS—(x4+2)=(x2+x+l)y x=y

3_ 30 (B8 1 |
— A= (x i )(y x)a[x2+xy+y2+x2+x+1:0

y3—(x4+2):(x2+x+l)x
e yx=yoxr=yox+trX+x+xr2=xox*+x+x+2=0

2
<:>x“—2x2+1+3x2+x+1=0<:>(x2—1)2 +3(x+%j =—% (V6 nghi¢m).

1 P 3 1 P32 2
. x2+xy+y2+x2+x+1=0<:>(§x+yj +Zx2+x+1:O<:>(5x+yj +—(x+—j =—§ (V6 nghi¢m).

4 3

Két luan phuong trinh d3 cho vo nghiém.

Bai todn 122. Giai phuong trinh 2(x+1)=x* +(x+2)Jx* + X’ +2* -2 (xeR).
Lai gidi.
bicukién xeR.

huong trinh da cho twong duong véi x° —(x4 +x° —2x—2) = (x+2){/(x+2)x+x4 +x°=2x-2.

pit Jx* +x* +x* =2 = p ta thu dugc hé phuong trinh

¥ —(xt+x—2x-2)=(x+2)y =
( ) ( ) :>x3—y3=(x+2)(y—x)©{x d

y3—(x4+x3—2x—2):(x+2)x X Hxy+ 1 +x+2=0
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1 * 3 1 302 5
. x2+xy+y2+x+2:O<:>(5x+yj +Zx2+x+2:0<:>(5x+yj +Z(x+§j =3 (V6 nghiém).

. x:y<:>x3=y3<:>x3:x4+x3+x2—2<:>(x2—1)(x2+2)20<:>x2:1<:>xe{—1;1}.

Két luan phuong trinh d cho ¢6 hai nghiém x=—1;x=1.

Bai toan 123. Giai phuong trinh (x+ 1) %/x4 20 + X+ x+l+xt+ X7 +1=0 (x € ]R) .
Lévi giii,

bicukién xeR.

Phuong trinh di cho twong duwong voi x° —(x4 +2x° + 1) =(x+ 1){/(x +1)x+x*+2x° +1.

pit Yx* +2x° + x> +x+1 =y ta thu dugc hé phuong trinh

X —(x*+2x° +1)=(x+1)y =
( ) ( ) :>x3—y3=(X+l)(y—x)c>{x Yy

y3—(x4+2x3+1):(x+1)x XA+ y +x+1=0
¢ X +xy+ 2+x+1—0<:>(lx+ j2+§x2+x+1—0c>(lx+ )2+§(x+gj2——g (V6 nghiém)
i’ 27 7Y) " 277V AT 3 o
¢ r=Eyoer=yor’=x'+t2++x+ 1S+’ +x+1=0 (1)
Xét x =1khong thoa min phuong trinh (1), do d6 x #1= x—1% 0. Bién d6i
(1)<:>(x—1)(x4+x3+x2+x+1)=0
S -EFTX -+ -+ +x=x%-1=0
oxr-1=0x=1 (2)

RO rang (2) mau thudn. Vay (1) v6 nghiém.
Két luan phuong trinh da cho v6 nghiém.

Bai todn 124. Gidi phuong trinh 2x* +x° = 7x% = 2x+2+(x+3)Y2x' +2°—6x° +x42=0  (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

x’ —(2x4 +2x° =T —2x+2) — (x+3){/(x+3)x+2x4 +2x7 = Tx" —2x+2.

Dit ¥2x* +2x° —6x> +x+2 = y ta thu duoc hé phuong trinh

¥ —(2x*+2x" = Tx" —2x+2)=(x+3)y =
( ) ( ) = 3—y3=(x+3)(y—x)<::{)C 4

y3—(2x4+2x3—7x2—2x+2):(x+3)x X +xy+y +x+3=0

2 2 2
> X +xy+y+x+3=0 (lx+yj +§x2 +x+3 :O<:>(lx+yj +§(x+gj =—§ (V06 nghi€ém).
2 4 2 4 3 3
> x=yor=y o2x*+x-6x"+x+2=0
Nhéan xét x = 0 khong 1a nghiém ctia phuong trinh trén.
Xét truong hop x =0, bién d6i phuong trinh vé dang

2x2+x—6+l+%:0<:>2(x2 +i2j+x+l—6=o [1].
X X X X

1 1 o
bat x+—:t:>x2+—2=t2—2,khldo
X X
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[1]c>2t2+t—10=0c>(t—2)(2t+5)=0c>(x—1)2(2x2+5x+2)=0<:>x€{—%;l;—2}.

Vay phuong trinh da cho c6 ba nghiém x € {—%; 1;—2} .

Bai toan 125. Gidi phuong trinh 2x* +1+(2x+3)J2x* +2x* +1=x+3x  (xeR).

Loi gidi.

bicukién xeR.

Phuong trinh di cho twong duwong voi x° —(Zx4 -3x +1) =(2x+ 3){/x(2x+3) +2x* =3x+1.

bt /2x* +2x% +1 = y ta thu dugc

x’ —(2x4—3x+1):(2x+3)y

xX=y

3_ 3: 2 3 ]
N (x+ )(y x)a{x2+xy+y2+2x+320

y —(2)64 —3x+1)=(2x+3)x

1 P 3 1 P34y 5
o x2+xy+y2+x+3:0<:>(5x+yj +Zx2+2x+3=0c>(5x+yj +Z(x+§j :—g (V06 nghiém).

o0 x=yor=yoxr=2x+2x"+12x*-x’+2x* +1=0
c>x2(2x2 +x+1)—x(2x2 +x+1)+(2x2+x+1)=0

2x* +x+1=0 (1)

x*—x+1=0 (2)

~ Céc phuong trinh (1) va (2) déu v6 nghiém do A <0.
Két luan phuong trinh ban dau vo nghiém.

c>(2x2+x+1)(x2—x+l)c>{

Bai todn 126. Gidi phuong trinh x* +2x° =3x> —5x—1+(x+2)Ux* +3° + ¥ +x+2=0  (xeR).
Loi gidi.

Diéu kién xeR.

Phuong trinh di cho twong duwong véi (x+1)3 —(x4 +3x° - Zx) =(x+ 2){/(x+ 1)(x+2)+x"+3x° - 2x .

Pit x+1=u;3x* +3x° + x> + x+2 = v ta thu dugc hé phuong trinh
u3—(x4+3x3—2x)=(x+2)v U=v

3y = +2 -
=u’ v =(x+2)(v u)QL2+uv+v2+x+2:O

v3—(x4+3x3—2x):(x+2)u

Xét cac truong hop xay ra

2 2
o) u2+uv+v2+x+2=0<:>(%u+vj +%v2+x+220<:>(%u+vj +%(x+1)2+x+220

2 2 2
@(lquvj +§x2+§x+2=0<:>(lu+vj +§(x+§j :—2 (V6 nghiém).
2 4 2 4 2 4 3 3
0 u=veuw =v oxX +3x +3x+l=x'+3x +x7 +x+2 < x" +2x° —2x* —2x+1=0
Xét x = 0khong théa man phuong trinh trén.

Xét x 0 bién déi x> +2x-2- 21 L =0 +i2+2(x—lj—2=o.

X Xz X X
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bit LN +L2 =¢* +2 . Thu dugc phuong trinh
x x

£420 =0 1(142) =0 (¥ —1)(" +2x-1) =0 x e[~ L-1+2;-1-42}.
Vay phuong trinh da cho c¢6 bon nghiém ké trén, hay § = {—1; L—-1++/2;-1-42 }

Bai todin 127. Gidi phuong trinh x* —4x + x> —4x+2+(x+4)Jx* =3’ +5x* +4x+7=0  (xeR).
Loi gidi.
Diéu kién x € R. Phuong trinh d3 cho tuong duong véi

()c+1)3 —(x4 -3x° +4x° —x+3) =(x+4){/(x+4)(x+l)+x4 -3x’ +4x7—x+3.

Pit x+1=u;3x* —3x* +5x> +4x+7 =v ta thu duoc hé phuong trinh

u3—(x4—3x3+4x2—x+3):(x+4)v U=v

:>u3—v3:(x+4)(v—u)<:>{

v3—(x4—3x3+4x2—x+3)=(x+4)u w+uv+v  +x+4=0

2 2
> u2+uv+v2+x+4=0<:>(%u+vj +%u2+x+420<:>(%u+vj +%(x+1)2+x+420

2 2 2
@(lu+vj +§x2+§x+9:0c>(lu+vj +§(x+§j _ I (V6 nghiém).
2 4 2 4 2 4 3 3
> u=veour=v o xX+3x+3x+1=x" -3 +5x2 +4x+7
Syt A 12X +x+6=0 x" =5 +6xX7 + X = 5x  +6x+ x> =5x+6=0
<:>xz(xz—5x+6)+x(x2—5x+6)+(x2—5x+6)=0
x=2x=3

S +x+1)(x*=5x+6)=0= (x> +x+1)(x-2)(x-3)=0 <= ’

( )( ) ( )( )( ) X +x+1=0 [*]

Phuong trinh [*] v6 nghiém do A < 0, nén phuong trinh ban dau c6 hai nghiém ké trén.

Bai todn 128. Giai phuong trinh x* +x% —2x+(x> +10)x* + 2 +5x° +11x+5=6  (xcR).
Loi gidi.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi

(x+1)3 —(x4 +4x +x—5) — (x2 +1O){/(x2 +10)(x+1)+x4 +4x* +x-5.

Pat x+1:u;3/x4 +x° +5x” +11x+5 =v ta thu duoc hé phuwong trinh
uS—(x4+4x2+x—5)=(x2+10)v u=v

S = (x24+10)(v—
b B¢ (x—i- )(V M)C:){u2+uv+v2+x2+1020

v3—(x4+4x2+x—5)=(x2+10)u
Xét cac truong hop sau
2
. u2+uv+v2+x2+10:0<:>(u+%vj +%v2+x2:—10 (V6 nghiém).
r yu=vouw=v S x +3x° +3x+1=x"+x +5x° +11x+5
4 2 4 2 2 2 2 2
ex'+20 +8r-4=0ox' +4x +4=22"-8x+8 = (¥ +2) =2(x-2)

<:>(xz—\/zx+2+2\/§)(x2+x/§x+2—2\/5)=0
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Xét x* —+/2x+2+2+2 =0,A <0, phuong trinh nay vo nghiém.

Xet "2_\/E)H‘2—2\/§:0<:>x=\/EjL jﬁ_z;x=ﬁ_ iﬁ_z )

Viy phuong trinh ban du c6 hai nghiém.

Bai toan 129. Giai phuong trinh x* +(5x2 + l)i/x4 +5x° —1lx—6 =x" +8x* +15x+8 (xeR).
Loi gid.

biéukién xeR.

Phuong trinh da cho twong duong voi

(x+1)" —(x*=5x* =12x-7) = (5%’ +1)g/(5x2 +1)(x+1)+x" =527 —12x -7 .

Pit x+1=u;3x* +5x° —11x—6 = v ta thu duoc hé phuong trinh
u’ —(x4 —5x° —12x—7)=(5x2 +1)v

u=v

3 =(5x2 +1)(v—
5 g (x | )(V u)ﬁ{u2+uv+v2+5x2+120

v —(x4 —5x° —12x—7) :(5x2 +1)u

2
X u2+uv+v2+5x2+1=0©(u+%vj +%v2+5x2:—1 (V06 nghiém).

S u=veour=vox +3x +3x+1=x"+5x"-11x—- 6c>x4+4x3—3x2—14x—7=0

o xt a1 4xE =Ty +14x+7<:>(x +2x) =7(x+1)"

]
<:>(x2+2x+\/7x+\/7)(x2+2x—\/7x )
(2+\/_) _—(2+\/7)—\/ﬁ

Xeét x2+2x+xﬁx+xﬁ20<:>x—

2
Xét x2+2x—\/7x_\/7:0<:>x:\/?—2+\/—.x_\/7_2_\/ﬁ.

2 'l 2
Vay phuong trinh da cho c¢6 bon nghiém.

Bai todn 130. Gidi phuong trinh x* +(x* —x+1)x(x* +x* +3x-1) =x* +4x+2  (x€R).
Loi gidi.
biéu kién x € R. Phuong trinh da cho twong duong véi

(x+1)3 —(x4 +3x° —x—l) =(x2 —x+l)§/(x2 —x+1)(x+1)+x4 +3x°—x-1.

bit x+1= u;{/x(x3 +x°+ 3x—1) =y ta thu duoc hé phuong trinh

u’ —()64—1-3x2 —x—l):(x2 —x+1)v:>u3 ) :(x2 —x+1)(v—u)<:>{u =y

v3—(x4+3x2—x—1):(x2—x+l)u w+uv+v' +xt —x+1=0

2 2
v u2+uv+v2+x2—x+1=0c>(u+lvj +§v2+(x—l) __3 (V6 nghiém).
2 4 2 4
vV u=verur=v e X +3x7 +3x+l=x"+ X +3x  —x o x* =4x+1

X —2x+1-42=0
X H1+/2x+/2 =0

ox 4227 +1=27 tdx 2o (2 +1) =2(x+1)’ <:>|:
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Xét xz—x/zx+1—\/§=o<:>x:\/§+ 3\/5_2;)(::\/5—\/2\/57—2.

Xét x? +14~/2x++/2 =0,A < 0nén trudng hop nay vo nghiém.
Két luan phuong trinh d3 cho c6 hai nghiém.

Bai toan 131. Giai phuong trinh x” (x2 +3)+(x2 —2x+3)3/x4 +x°=3x" -5x-8=x"+13x+4 (xeR).
Lai gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

¥ =3x% 430 1= (x* ~10x=5) = (x? = 2x+3)/x* = 3x? + 5x =3 +x* ~10x -5

& (x=1) = (x* =10x-5) = (* =200+ 3) (x> = 2x+3) (x—1) + * ~10x -5

bat x-1= u;%/)c4 +x° —3x* —5x -8 =v ta thu dugc hé phuong trinh
u’ —(x4 —10)6—5):()62 —2x+3)v
v’ —(x4 —10)6—5):()62 —2x+3)u

u=v

3 _ 3= 2_2 3 i
i (x N )(V u)a[u2+uv+v2+x2—2x+320

2
> u2+uv+v2+x2—2x+3:O<:>(u+%vj +%v2+(x—1)2:—2 (V06 nghiém).

> u=vouwr=v ox -3x2+3x-l=x*+x-3x"-5x-8 <= x* =8x+7

X +1=2x+22

X2 +2x+202+1=0

—2+48v2-2  _ —2-y8J2-2
3 .

o x 12 +1=2x +8x+8 & (22 +1) =2(x+2)’ @{

Xét x2+1=\/§x+2x/§<:>x= 5 0 X

Xét x* ++/2x+2+/2 +1=0,A <0 nén trudong hop nay vo nghiém.

2 ++/82-2 ,x:—ﬁ—\/sﬁ—z
; .

2 3

Viy phuong trinh ban du c6 hai nghiém x =

Bai toan 132. Giai phuong trinh x* +(x—2)2 Q/x4 +x —7x-3=x"+10x+8 (x € R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X430 43+ 1= (4307 = Tx=7) = (0 -2 VT 307 4 at 4300~ T 7

<:>(x+1)3—(x4 +3x° —7x—7)=(x2 —4x+4){/(x2 —4x+4)(x+1)+x4—i-3x2 —T7x=7

Pit x+1=u;3x* +x* —7x—3 =v ta thu duoc hé phuong trinh
u3—(x4+3x2—7x—7):(x2—4x+4)v R U=v
:>u3—v3=(x—2) (v—u)<:> 5 5 5
v3—(x4+3x2—7x—7)=(x2—4x+4)u u +uv+v +(x—2) =0
o 2 2 2 1 ’ 3, 2 u=v=0
¢ u +uv+v +(x—2) =0 |ut+—v| +—v +(x—2) =0 Sxed.
2 4 x=2
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o u=vour=r oxr+3x+3x+1=x'+x’-Tx-3< x*-3x*-10x =4
x2+1:\/§(x+1)
x2+l=—\/§(x+l)

Xét x2+1:\/§(x+1)©x2—\/gx—\/§+1=0<:>x=\/§+ ;+4\/§;x=\/§_ ;_4\/5.

Xét x> +/5x++/5+1=0,A <0 nén truong hop nay vo nghiém.
Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

c>x4+2x2+1:5x2+10x+5<:>(x2+1)2 =5(x+1)2 =

Bai toan 133. Giai phuong trinh

6x* +x* +3x* +11x=5x° +2+(2x2 +2x+3)3/5x5—6x4+2x3 +4x* =3x+6 (xeR).

Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

¥ +3x° +3x+1—(5x5 —6x“—8x+3)=(2x2 +2x+3)g/(2x3+4x2 +5x+3)+5x5 —6x* —8x+3

o (x+1) —(5x° —6x* —8x+3) =(2x +2x+3)g/(2x2 +2x+3)(x+1)5x" —6x* ~8x+3

Pit x+1=u;35x° —6x* + 2x° + 4x? —3x+ 6 = vta thu dugc hé phuong trinh

' —(5x° —6x* —8x+3) = (24 +2x+3)v
3 5 4 P :>u3—V3=(2x2+2x+3)(v—u)
v’ —(5x° - 6x" —8x+3) =(2x" +2x+3)u

u=v

<:>(u—v)(u2+uv+v2+2x2+2x+3):O<:> ) 5 )
U +uv+v +2x +2x+3=0

2
. uz+uv+v2+2x2+2x+3:0c>(u+%vj +%v2+(x+1)2+x2=—2 (VO nghiém).
P u=vo U=V S X +3x +3x+1=5x" —6x* +2x° +4x” -3x+6
S5 —6x'+ X +x° —6x45=0
& 5x* (x+1) =11 (x+1) +12x7 (x +1) =1 1x(x +1)+ 5(x+1) =0
x=-1

S5x =11 +12x* —11x+5=0 (*)
Nhan xét x = 0 khong la nghiém ctia phuong trinh (1). Xét truong hop x =0 thi

& (x+1)(5x* - 112 +1247 —11x+5)=0c{

(*)@5x2—11x+12—ﬂ+%:0@5(x2+i2j—11(x+1j+12:0.
X X X X
. — 2, L _
bat x+—=rtaco x+—=1=x" +— =1 —2. Thu dugc

X X X

x=1

5211t +2=0 (1-2)(5t-1) =0 < (x—-1)" (5¢° ‘“5):0{5)&—“5:0 (1)

Phuong trinh (1) v6 nghiém vi A <0. Két lun tap hop nghiém S ={1}.

Bai toan 134. Giai phuong trinh

8x* +x* +5x=3x" +7)c2+1+3(6x2 +4)c+1)3/3x5 —8x*+6x°+2x* —5x+2 (xeR).

Loi gidi.
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Diéu kién x € R. Phuong trinh da cho twong dwong voi
(x=1)" =(3x° =8x* +4x” —2x+3) = (6x +4x+1){/(6x2 +4x+1)(x—1)+3x° —8x" +4x° —2x+3.

Pit x—1=u;33x° —8x* + 6x° +2x* —=5x+2 = v ta thu duoc hé phuong trinh
u3—(3x5—8x4+4x2—2x+3)=(6x2+4x+1)v
v —(3x5 —8x* +4x° —2x—i—3)=(6x2 +4x+1)u
u=v

3 3: 6 2 4 1 _
=>u —-v ( X raxd )(V u)<:>|:u2+uv+v2+6x2+4x+1:0

2
o u+uv+v?+6x° +4x+1:0c>(u+%vj +%v2 +(2x+1)2 +2x*=0=xed.

0 u=veuw =v & x =3x +3x—1=3x" -8x* +6x° +2x> —5x+2

& 3x° —8x* +5x° +5x* —8x+3=0

< 3x" (x+1) =110 (x+1)+16x° (x+1) = 11x(x+1)+3(x+1)=0
x=-1
3x*—11x’ +16x° —11x+3=0 (1)
Nhan xét x = 0 khong 1a nghiém cta phuong trinh (1).

Xét truong hop x =0 thi (1)<:>3x2—11x+16—2+%=O<:>3(x2 +L2j—11(x+lj+1620.
X X X X

& (x+1)(3x* ~11x" +16x° —11x+3)=0<:>{

Pt x++ = thu duge 3¢ —11t+10=0< (t-2)(3t=5) =0 < (x—1)’ (3x* = 5x+3) = 0= x =1.
X

Vay phuong trinh da cho ¢6 hai nghiém x=-1;x=1.

Bai todn 135. Giai phuong trinh 4x* +x* +3x =x" +3x> +4+(4x* +4x+3)Ax" —4x* +4x' —x  (xeR).

Lo gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
¥ =3x7 431 (x" —4x* +3) = (427 +4x+3)%/4x3 —x=34x —4x* +3

& (x=1) =(x" —4x* +3) = (4 + 4x +3)3/(40° +4x+3) (x—1)+ 2" —4x* +3

Pit x—1=u:3x* —4x* +4x* —x = v ta thu duoc hé phuong trinh
w—(x>—4x*+3)=(4x* +4x+3)v

( ) ( ) :>u3—v3:(4x2+4x+3)(v—u)
v3_(x5_4x4+3):(4x2+4x+3)u

u=v
<, s ) = 1Y 3 2
u +uv+v +4x +4x+3=0 (u+5j +ZV2+(2X+1) =-2 (2)

3 3
u =v

Phuong trinh (2) rd rang v6 nghi¢m.
W=V o xX-3x"+3x—l=x"-4x*+4x - x o X’ —4x" +3x° +3x —4x+1=0
<:>)c“()c—i-l)—sz'(x+1)—i—8x2 (x+1)—5x(x+1)+x+1=0

x=-1

<:>(x+1)(x4—5x3+8x2—5x+1):0<:>L4_5x3+8x2_5x+1:0 (1)
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o Nhan xét x = 0khong la nghiém cta phuong trinh (1).
o Xét truong hgp x =0 thi (1)<:>x2—5x+8—§+%=0<:>x2+L2—5(x+lj+8=0.
X X X X

bat x+ 1 =y thu duogc phuong trinh
X

y2—2—5y+8=0<:>y2—5y+6=0<:>(y—3)(y—2)=0

3+J§_x_3—J§
2 T

2

= (x2 —3)c+1)(x—1)2 =0 x=Lx=
Viy phuong trinh ban dau c¢6 bén nghiém.

Bai toan 136. Giai phuong trinh
x® +5x" +4x° +(x+2)3/x6 +5x=2x° +8x* +3x+2 =3x" +3x+1 (XER).

Lo‘t gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X +3x° +3x—i—1—(x6 +5x* =2x° +7x2) :(x+ 2)3/x2 +3x+2+x° +5x" =2x° +7x°

<::>(x+1)3 —(x(’ +5x*=2x° +7x2):(x+2){/(x+2)(x—i—1)+x6 +5x* =2x° +7x*

Dit x+1=u;3x" +5x* —2x° +8x% +3x+2 = v ta thu duoc hé phuong trinh

u3—(x6+5x4—2x3+7x2)=(x+2)v u=v

3_.3_ 2N (y—
v3—(x6+5x4—2x3+7x2)=(x+2)u:>u ' (x+ )(v u)g{u2+uv+v2+x+2=0
2

2
DS u2+uv+v2+x+2=0<:>(%u+vj +%u2+x+220<:>(%u+vj +%(x+1)2+x+220

2 2 2
& lu+v +§x2+§x+E:O<:> lu+v +§ x+§ :—g (V6 nghiém).
2 4 2 2 4 3 3

o =V e X3+ 3x+1=x+5x -2 + 87 +3x+2 = X +5x =30 +5x2 +1=0
Xét x = 0khong théa man phuong trinh da cho.

Xét x #0; bién ddi vé x* +5x° —3+§+i3=0<:>(x3+i3j+5(x+lj—3=0.
X X X X

. 1 1
bat x+—=r=x’ +— =1 -3¢ ; thu duoc
X X

£ +t+3=0
t3—3t+5t—3=0<:>t3+2t—3=0<:>(t—1)(t2+t+3)=0<:>{ |
=
Véi 2 +t+3=0,A <0, trudng hop nay vo nghiém.
Véi t=1< x> —x+1=0,A <0, trudng hop nay vd nghiém.
Két luan phuong trinh d3 cho vo nghiém.

Bai toan 137. Giai phuong trinh
X +3x° +xt =7x° + 617 -1-19—1-(x2 +3x+9)3/x6 +3x° +x =5 +5x2 +15x+7 (x G]R).

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
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X +6x° +12x+8—(x6 +35° +x4—6x3—11)

:(x2 +3)c+9)3/x3 +5x° +15x+18+x +3x  +x* —6x° —11

<:>(x+2)3—(x(’ +3x° +x4—6x3—11)

:(xz +3x+9)§/(x2 +3x+9)(x+2)+x(’ +3x° +x*—6x —11

Pit x+2 = u:x® +3x° + x* —5x° +5x% +15x + 7 = v ta thu duoc hé phuong trinh
u —(x6+3x5 +xt—6x° —ll)z(x2+3x+9)v

=u -V =(x2+3x+9)(v—u)

v —(x()+3x5 +x* —6x3—11):(x2 +3x+9)u
u=v

<:>(u—v)(u2+uv+v2+x2+3x+9):0<:> : 5 )
u +uv+v +x +3x+9=0

2 2, .2 1Y 3 > 3Y 27 . n

vV ouwrtu+v +x +3x+9=0< u+5v +Zv + x+5 =1y (V6 nghiém).

Vo u=veouwr=v o x’ +6x" +12x+8=x"+3x" +x* =5x’ +5x> +15x+7
Pua vé x° +3x° +x* —6x° —x? +3x—1=0. Xét x = 0khong thoa min phuong trinh nay.
Xét x # 0 ; phuong trinh trén tré thanh

¥’ +3x° +x—6—l+%—i3=0<:>(x3—i3j+3(x2 +L2j+(x—lj—6=0.
x x x x X x

1 1 1 1 1 1 1
Pit x——=t=1¢>=x* +—2—2;t3 =x ——3—3x.—(x——j:>x2 +—2=t2 o R ——3=t3 +3¢.

X X X X X X X
Khi d6
(t3+3t)+3t2+6+t—6:0<:>t3+3t2+4t:0<:>t(t2+3t+4):0
t=0 |
|, =>x'-1=0=xe{-11}
" +3t+4=0

Két luan phuong trinh da cho c6 hai nghiém x=—1L;x=1.

Bai toan 138. Giai phuong trinh
56 —11x? —4x+1+(x+2)%/x6 +3x° +2x +7x° —8x* —2x+1=x" (x S ]R).

Loi gidi.
Piéukién xeR.
Phuong trinh da cho twong duong voi
X437 +3x + X7 —(x6 +3x° +2x* +6x° —11x7 —4x+1)

=(x+2){/(x3+3x2+2x)+x6 +3x° +2x* +6x° —11x* —4x+1

<:>(x2 —i—x)3 —(3x5 +2x* +6x° —11x7 —4x+1)

:(x+2)§/(x+2)(x2 +x)+)c6+3x5 +2x +6x° —11x* —4x+1

Pit x> +x = u;3/8x* = 7x? —2x+1 = v ta thu dugc hé phuong trinh

w—(7x° =8x* =3x)=(x+2)v =
( ) ( ) :>u3—v3:(x+2)(v—u)<:> Ly

v3—(7x3—8x2—3x)=(x+2)u wW+uw+vi +x+2=0
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2
X u2+uv+v2+x+2:0©(%u+vj +%(x2+x)2+x+2=0
1 1, , I 2
S| —u+vy +—(x +x) +—(x +x) +1+x+1=0
2 4

Rt lu—i—v —i—%(x2+x)2 +%(x2+x)2—(x2 —i—x)+1+x2 +2x+1=0

2

| Fusy +l(x2+x)2 le()Cz+x—2)2 +(x+1) =0®{xe{_2;1}
2 4

x=-1

S xed

S u=vouwr=rox+3x +3x '+ X =x*+3x° +2x* +7x’ —8x* - 2x+1 = x* —6x° +8x* +2x =1
2 2
o xt—6xT+9x° =x2—2x+1<:>(x2—3x) :(x—l)

& (¥ —4x+1)(+* —2x—1)=O<:>xe{2+\/§;2—\/§;l+\/§;l—\/§}

Két luan phuong trinh ban dau c6 bon nghiém ké trén.

6 5 4 2
Bai toan 139. Giai phuong trinh - +2x2+?ix it = %/2x5 +5x* +8x +5x° +2x (x € R) .
X"+

Léi gidi.

Piéu kién xeR.

Phuong trinh da cho twong duong véi
x® 1%+ 200 4307 + 20+ 2 = (2 +1)3/20° + 55" +8x7 4527+ 2x

< xP 307 +3x +x° +3(x4+2x3+x2)+3(xz+x)+l—(2x5 + 4xiEmTy’ +3x2+x—1)

=(x2 Jrl)%/x“rx3 +2x7 +x+142x° +4x* +7x° +3x2 +x—1

<::>(x2+x+l)3—(2x5 +4x* +7x° +3x7 +x—l)

(xz +1)§/(x2+1)(x2+x+1)+2x5 +4x*+7xX° +3x% +x -1

Pit x> +x+1=u;32x° + 5x* +8x° +5x% + 2x = v ta thu duoc hé phuong trinh
u3—(2x5+4x4+7x3+3x2+x—1 =(x2+l)v U=v

33 (2 41 _
1 (x+)(v u)é{u2+uv+v2+x2+1:0

v3—(2x5+4x4+7x3+3x2+x—1):(x2+1)u
1Y 3
. u2+uv+v2+x2+1:0<:>(u+5vj +Zv2+x2:—l (V6 nghiém).

n X3+ 6x T T 60X+ 3x+1 =2 +5x 48X + 5 4 2x S X+ X +xt -6 + X +x+1=0.
Xét x = 0khong théa man phuong trinh da cho.
Xét x # 0 ; phuong trinh da cho tuong duong voi

X +x’ +x—6+l+%+%=0@(x3 +i3j+(x2 +i2j+(x+lj—6=0.
X X X X X X

< 1 1 . 1 1
bat x+—=t=>1=x"+—+2var =x +—3+3x.—(x+—j.
X X X X X

1 1
2 2 L3 3 . \
Suyra x +?:t -2;x +?—t —3t . Ta c6 phuong trinh

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 104

£ =3+ =2+1-6=0 1+ —2-8=0c (1-2)(¢* +31+4)=0.

Phuong trinh #* +3¢+4 = 0,A < 0nén vo nghiém. Véi t=2c>x+l=2c>(x—l)2 =0 x=1.
x

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai toan 140. Giai phuong trinh
X0+ 27 +3x" —8x7 + 247
2x* +1

=Y—x +2x" +8x +4x 42 (xeR).

Lm gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X+ +3x =8 +2x7 = (2x2 +1)3/—x5 +2x" +8x° +4x* +2

< x0+3x + 327 —i—l—(—x5 +8x° —i—xz+1):(2x2+1)%/2x4+3x2 +1-x" +8x  +x2 +1

<:>(x2 +1)3 —(—x5 +8x° + x? +1)=(2x2 +1){/(2x2 +1)(x2 +1)—x5 +8x° + x> +1

Pit x* +1=u;3—x° +2x* +8x* +4x> +2 = v ta thu duoc

u3—(—x5+8x3+x2+1):(2x2+1)v u=v

==y’ =(2x’ +1)(v—u)<:>[

v3—(—x5+8x3+x2+1)=(2x2+1)u w+uv+v' +2x° +1=0

2
o u2+uv+v2+2x2+1=O<:>(u+%vj +%v2+2x2:—1 (V6 nghiém).

omp=vouw =V O x+3x* +3x° +1=8¢ 2% + 8’ +4x* +2 S P+ X +xt -8 —x* +x-1=0
Xét x = 0khong thoa man phuong trinh da cho.
Xét x # 0 ; phuong trinh da cho twrong duong voi

X +x +x—8—l+%—i3:0<:>(x3—%j+(x2 +L2j+(x—lj—8:0
x x x x x x

bat x—l:z‘:n‘2 :x2+i2—2;z‘3 =x3—%—3x.l(x—lj:>x2 +L2:z‘2 =23 —%:f +3t.
X X X X X X X
Khi d6 ta co
(£+3t)+7 +2+1-8=0 1+ +41-6=0 (1—1)(F +2+6) =0

t=1 _1+J§_x 1-+/5
2 b

2 _x—1=0
= (t+1)2:—5:>x x =3 3

Vay phuong trinh da cho ¢6 hai nghiém.

X430 +3x —6x° +2x* +3x +1

- :%/—3x5+2x4+6x3+4x2—3x+2 (xeR).
x +1

Bai toan 141. Giai phuong trinh

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X0 +3x° +3x* —6x° +2x% +3x+1 =(x2 +2)%/—3x5 +2xt 4 6x° +4x —3x+2

< x +3x* +3x7 +1—(—3x5 +6x° + x* —3x)=(x2 —i—2)%/x4 +3x74+2-3x"+6x° +x* = 3x

= (x2 +1)3 —(—3)65 +6x° +x7 —3x) = (x2 + 2)%/()62 +2)()c2 +1)+(—3x5 +6x° +x° —3x)
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Dit x> +1=u:3x* +3x% +2-3x° +6x° + x> —3x = v ta thu duoc hé phuong trinh

u3—(—3x5+6x3+x2—3x)=(x2+2)v U=y

=u v =(x*+2)(v-u)=
v3—(—3x5+6x3+x2—3x)=(x2+2)u ( )( ) W +uw+vi +x7+2=0
Xét cac truong hop xay ra
2
. u2+uv+v2+x2+2:0c>(u+%vj +%v2+x2:—2 (V6 nghiém).

o X +3x +3x° +1=-3x" +2x" +6x’ +4x* -3x+2 & x* +3x° +x' —6x° —x" +3x-1=0.
Xét x = 0khong théa man phuong trinh trén.
Xét x #0; phuong trinh da cho tré thanh

X +3x7 +x—6—l+%—%=0©(x3—%j+3(x2+%j+(x—lj—6=0.
X x x X X

9 1 1 1 1 1 1 1
bit x——=t=¢ =x" +—2—2;z‘3 =x’ ——3—3x.—(x——j:>x2 +—2:z‘2 +2;x° ——3:t3 +3t.
X X X X 5 X X

Khi d6
(t3+3t)+3t2+6+t—6:0<:>t3+3t2+4t:0<:>t(t2+3t+4)20
t=0 )
=1 =x’-1=0=xe{-11}
" +3t+4=0

Két luan phuong trinh d3 cho ¢ hai nghiém x=-1;x=1.

X +6x +x°+8x* +4x+3
2 =
(x+1)

Bai todn 142. Giai phuong trinh Ix* 438 +76°+7  (xeR).
Loi gidi.
bicu kién x#—1.
Phuong trinh da cho twong duong véi
x®+6x* +x° +8x" +4x+3 =(x2 +2x+1)3/x4 +3x° +7x° +7

& x4 6xt +12x2 +8—(x3 + 45 —4x+5)

:(xz +2x+1)3/x4+2x3 +3x* +4x+2+ x> +4x* —4x+5

@(x2+2)3—(x3+4x2 —4x+5):(xz+2x+1){/(x2 +2x+1)(x2+2)+x3+4)c2 —4x+5

Pit x> +2=u:3x* +3x° +7x* +7 = v ta thu duoc hé phuong trinh
u3—(x3+4x2—4x+5)=(x2+2x+1)v u=v
3 3 2
=>u' v =(x+1) (v-u) e 5 5 5
v3—(x3+4x2—4x+5)=(x2+2x+1)u w+uv+v +(x+1) =0
Xét hai truong hop xay ra
2 2 2 1 ? 3 2 2 x:_l
Vo ruw v+ (x+1) =0 ut—v |+ +(x+1) =09 s ) oxed.
2 4 X +3x’+7x"+7=0
Voxt et +12x° +8=xt 43 + TP+ 7 = X +5x" =3 +5x7 +1=0
Xét x = 0khong théa man phuong trinh da cho.

Xét x #0; bién ddi vé& x* +5x° —3+§+i3:0<:>(x3+i3j+5(x+lj—3=0.
X X X X
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1 1
bat x+—=1= x’ +—=r"—3¢; thu dugc
x X

£ +t+3=0
£-3t+5t-3=01F +2t-3=0(t-1)(F+1+3) =0 1
=
Néu 1 +1+3=0,A <0, truong hop nay vo nghiém.
Néu t=1< x> —x+1=0,A <0, truong hop ndy vo nghiém.
Két luan phuong trinh d cho vo nghiém.

Bai toan 143. Giai phuong trinh x° + x° + 2x? +x+(x4 —x+1)i/x6 +X°+x' 42X +4x° +4x+2=0 (xeR).
Loi gidi.
Diéu kién x* —x+1= 0. Phuong trinh d3 cho twong duong véi

—x*—x*=2x? —x=(x4—x+1)i/x6 +° +xt+2x7 +4x7 +4x+2

o x+3x° +3x+1—(x6+2)c3 +5x2+4x+1)=(x4—x+1)3/x5 +xt =X+ 1+ 2+ 2 +5x +4x+1

<::>(x+1)3—(x6 +2x3+5x2+4x+1):(x4—x+1){/(x4—x+1)(x+l)+x6+2x3+5x2+4x+1

Pit x+1=u;3x" +x° +x* +2x° +4x> +4x+2 = v ta thu dugc hé phuong trinh

u3—(x(’+2x3—x2+4x—1):(x4—x+1)v U=y
:>u3—v3:(x4—x+1)(v—u)c> ; R
v3—(x6+2x3—x2+4x—1)=(x4—x+l)u u +uv+v +x —x+1=0
Xét cac truong hop xay ra

. ’ 2 4x* —4x* +1+4x" —4x+1+2
o Wt +x' —x+1=0 u+ v + =0
X —1)

4

2

1Y (20 -1) +(2x-1)" 1 .
& u+5v + v + :_5 (V6 nghiém).

o u=veour=oxX+3x +3x+1=x’ 4+ +x'+2xX° +4x’ +4x+2 = xX*+ X+ + X+ +x+1=0 (1)
Nhéan xét x =1khong thoa man phuong trinh (1). Dodox#1=x—-1#0.
(l)<:>(x—l)<x6+x5+x4+x3+x2+x+l):0
Sx+x -+ -+ =X+ - +x—x-1=0
oSx -1=0=x=1 (2)

) RO rang (2) mau thuan. Suy ra phuong trinh (1) v6 nghiém.
Két luan phuong trinh da cho v6 nghiém.

Bai toan 144. Tim nghiém duong cua phuong trinh sau
1+3x
1+ x*

\/ Crxt+ X +3x Fx+1 (xe]R).

Loi gidi.
biéu kién x > 0. Phuong trinh da cho twong duong véi

3x+1:(x4+1)i/x5 +xt+x0 +3x7 +x+1

<X +3x7 +3x+1—(x3+3x2):(x4+1){/x5 +x4+x+1+(x3+3x2)

& (x+1) —(x*4+3x7) = (" +1)g/(x4 +1) (x+1)+x7 +3%°
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Pat x+1:u;i/x5 +x*+x’ +3x* + x+1 =v ta thu duoc hé phuong trinh
u’ —(x3 +3x2)=(x4 +1)v

v —(x3 +3x2)=(x4+1)u

U=v
:>u3—v3=(x4+1)(v—u)<:> 5 5 A
u +uv+v +x +1=0

2
v u2+uv+v2+x4+1=0<:>(u+%vj +%v2+x4=—1 (V6 nghiém).

s 4 x>0 x>0
V o u=vou =v o , , s 4 s , =L
X +3x " +3x+1=x"+x"+x +3x" +x+1 X +x" -2x=0

x>0 x>0 x>0
=1.
= X(X4+x3—2)=0©{x4+x3—2=0® (x—l)(x3+2x2+2):0<:>x

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

a3 2 _
11x x4 2x" +7x 3:%/5x5
5x"—x+2

Bai toan 145. Giai phuong trinh —6x'+2x* +4x* -3x+6 (xeR).

Loi gidi.
Piéu kién 5x*=x+2#0.
Phuong trinh da cho tuong duong voi
1x* —=x*=2x* +7x-3 :(5x4 —x+2)3/5x5 —6x*+2x° +4x* -3x+6

<:>x3+3x2+3x+1—(—11x4+2x3 +5x2 —4x+4)

= (5x* —x+2)3/5x° + 52 — 2 +x+2-11x* + 22 + 557 —4x+4

& (x+1) = (-11x* +2x° +5x° — 4x +4)

= (50 —x+2) (53" —x+2) (x+1) ~11x* 4207 + 5x° ~ 4w +4

bPat x+1= u;i/Sx5 —6x* +2x° +4x° —3x+6 =v ta thu dugc hé phuong trinh
u3—(—11x4+2x3+5x2—4x+4)=(5x4—x+2)v
v3—(—11x4+2x3+5x2—4x+4):(5x4—x+2)u

3 3 4 U=y
=Su —v =(5x"—x+2)(v-u)=
( )( ) {u2+uv+v2+5x4—x+2=0
Xét cac truong hop

4 —4x7 +1+4x° —4x+1+2

2
> uz+uv+v2+5x4—x+2=0©(u+lvj +§v2+4x4+ 0
2 4 4
2 2x? —1) +(2x 1)’
@(u+%vj +%v2+4x4+( )4( ) — (V6 nghiém),

> u=veour=v o xX +3x+3x+1=5x" —6x* +2x° +4x* =3x+6
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<58 —6xt+x7 +xP—6x+5=0 (1)
c>5x4(x+1)—11x3(x+1)+12x2(x+l)—11x(x+l)+5(x+l):O
& (x+1)(5x* ~11x° +1207 ~11x+5) =0
x=-1
Tl sxt S1¢ 4126 ~11x+5=0 (*)
Nhan xét x = 0 khong la nghiém cua phuong trinh (1). Xét truong hop x =0 thi

(*) = 5x° —11x+12—£+%20<:>5(x2 +i2j—ll(x+lj+l2:0.
X X X X

1 1 1
bat x+—=ttacd x+—=1=x"+—=1"—2. Thu duge
x x x
x=1

5 -111+2=0 & (1-2)(5t-1) =0 = (x-1)°(5+° ‘“S)ZODLxZ—Hs:o (1)

Phuong trinh (1) v6 nghiém vi A <0. Két lun tap hop nghiém S ={1}.
Nhdn xét.

Pén ddy la bai todn s6 145 ciia tai liéu, mot S0 thit tw thi du khong nho, tat nhién héng nam ngodi dang thirc
su dung an phy chira can bac ba dua vé hé phirong trinh déi ximg loai 2. Sau ddy tdc gid ciing déc gid diém lai mot
s6 cap dg ching ta da trdi nghlem

I L(mx+n) —(ax+b)= f (x)3/f (x)(mx+n)+(ax+b) .

2. (mx+n) —(ax* +bx+c)= \/f mx+n) +(ax® +bx+c).

3. (mx+n) —(axc +bx° +ex+d)= \/f mx+n)+(ax’ +bx> +ex+d).

4. (mx+n) —(ax* +bx’ +ox +d+e)= \/f (mx+n)+ (axt +bx° + ox* +dx+e).

5. (mx+n) —(axc +bx' + e +dx +ex+ f) = \/f mx+n) +(ax’ +bx* +ox +d’ +ex+ f).
6. (mx* +nx+p) —(ax+b)= f(x)3|f (x)(mx +nx+p)+(ax+b).

7. (mx* +nx+ p) =(ax® +bx+c) = £ ()3 f (x) (mc® +nx+ p)+(a® +hx+c)

8. (mx® +nx+p) —(ad +bx* +ex+d) = \/f (m® 4 nx+ p)+ (ax +b2° +ex+d) .

9. (mx*+nx+p) —(ax* +bx° +ox +dxte)= \/f (m® 4+ p)+ (axt + 52 +x® +drte).

10. (mx2+nx+p) —(ax5+bx4+cx3+dx +ex+f)

:f(x)i/f(x)(mxz+nx+p)+(ax5 +bx4+cx3+dx2+ex+f).

11. (mx2 +nx+p)3—(ax(’+bx5 +oxt +dx’ +ex’ +ﬁc+g)

:f(x){/f(x)(mx2 +nx+p)+(ax° +bx° +ext +dx’ +ex’ +ﬁc+g) )
Trong do da thirc f(x) ciia chiing ta tang dan o phirc tap theo thir tw
f(x)Econst—>f(x)zax+b—>f(x)zax2 +bx+c—>f(x)zax4 +bx+c.
u=v

Lueu ¥ sau khi dat hai an phu u vé6i v, ta thuong quy vé tuyén phiong trinh R R
u +uv+v +f(x):0
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Gid dinh u la dn phu gon gang hon (da thu"c) con v la dn phu phike tap ]’lO’I’l (can thuec).

Trieong hop u=v di bude dau dwoc long ghép cac phuwong trinh dai s6 bdc cao dién hinh, trong dé cao nhat la
phirong trinh doi xitng béc 6, doi héi cac ban can ndam viing Iy thuyét, rén luyén kj ning thanh thao méi c6 thé xir
ly tron ven dwoc bai toan dwa ra.

(i) 420 s=0 ()
(%u+vj2+%u2+f(x):0 (2)

Théng qua quan sdt, mot sé ban doc gia da c6 thé linh hoat sir dung mot trong hai phwong dn (1) hodc (2).

Hon thé nita u2+uv+v2+f(x):0<:>

Pé y kj ludng c6 thé thay phwong dn (1) don gidn hon phirong dn 2, cdc ban dirng ¢é dai dot tung tée %vz theo can

thire, khéng gidi quyét vin dé gi, boi khi do ta thwong gdp may mdn
f(x) = const >0
f(x) =ax’ +bx+c>0,VxeR
f(x) =ax' +bx+c>0,VxeR

Viéc ddnh gid wéc lwong cdc biéu thire trén da dwoc trinh bay chi tiét théng qua cdc thi du, trieong hop cudi ciing
la kho khan hon ca.

Phuwong dn (2) ciing dd xay ra véi nhiéu bai todn, ddc thit ciia né la phdi “tung tde, két hop tong thé”, tham chi tinh
té hon, boi thuong gap cdc tinh huong khong xdc dinh dwoc ré rang dau cia f (x) mét phan ciing vi can thire bdc

ba khéng can diéu kién xdc dinh, con néu khong ching ta da ding danh gia can ban, bat dang thire, cong cu dao
{ A > \ A A R , A A A 3
ham — khao sat ham so, noi chung khi do vé “hoa lyc” la khong thiéu. Cu thé cac ban can lap luagn Zuz +f(x) >0

bang cach quy vé hang dang thirc hodc dimg cong cu ham sé (mdc di la trén tdp sé thiec).
f (x) = const

Cdc truong hop thuong gap twong tuw phuwong an (1), do la f(x) = gx’ +bx+c
f(x) =ax*+bx+c>0

Xay dung diéu nay bang cdach chon f(x) sao cho phirong trinh béc hai én x: %uz +f(x) =0 vé nghiém. Hodc néu
bdc 4 thi %uz +f(x) >0,VxeR.

Néu khéng ldp ludn dwoc %uz +f(x) >0, Vx € R ¢é nghiém thi thao tdc giai bai todn sé rat phirc tap, khéng muon
néi la di vao ngé cut. Néu f(x) la da thire bdc ba két hop vdi u dang nhi thire bdc nhdt thi %uz + f(x) >0 van cé
dang thure bdc ba, va tdtyéu khong ton tai suw kién %uz + f(x) >0,VxeR.

Liéu f(x) ¢6 dang da thire bdc ba dwoc hay khéng ? Cdu trd 16i la ¢é, va khi d6 muon cé %uz +f(x) >0,VxeR

thi phdi ¢6 u=mx* +nx+ p, nham tao ra da thirc bdc bon, quy vé hang dang thirc sé thudn loi hon. Sau ddy tdc gia
xin két thiic tai liéu bang I6p bdi todn véi f (x) c6 dang da thire béc ba, trude khi chuyén sang Ly thuyét sit dung

an phu phan 10, ndng cao va phat trién mé réng cdc phan 8 — 9.

Bai toan 146. Giai phuong trinh
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x®—=3x" +3x* = 2x> +5x* - 5x+1 =(x3 +1)3/x5 —x'+x’—4x’+4x-1  (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong vdi

x®=3x° +3x4—x3—(x3 —5x° +5x—1):(x3+1)§/x5 —x +x’ —x+(x3—5x2 +5x—1)

<:>(x2—x)3 —(x3 —5)62+5x—1):(x3+1){/(x3 wtl)()cz—x)wtx3 —5x" +5x—1

Pit x> —x=u:Ax’ —x* +x* —4x* +4x—1 = v ta thu duoc hé phuong trinh

w—(x*=5x*+5x=1)=(x*+1)v =
( ) ( ) :>u3—v3=(x3+1)(v—u)© u2 Y .
v3—(x3—5x2+5x—1)=(x3+1)u u +uv+v +x +1=0
2 2 3 1 ; 3 2 3 1 [ 3 4 3 2 3
o U +tuww+v +x +1=0|—-u+tv| +—v +x +1=0| —u+v +—(x -2x" +x )+x +1=0
2 4 2 4

2 2 2
& lu+v +§x2 x2—1x+1 +1=0< lu+v +§x2 x—l +3—5x2:—1 (V6 nghiém).
2 4 3 2 4 6 48
e u=veouwr=rvox® -3+ - X=X '+ -4’ +4x-1x* -4 +4x* -2 + 4x* —4x+1=0
Xét x = 0khong théa man phuong trinh trén. Xét x # 0 ; bién doi veé
x3—4x2+4x—2+i—i+i=0<:>(x3+ij—4(x2+L2j+4(x+lj—2:0

X )C2 )C3 X3 X X

J 1 1 \ 1 1 1
bit x+—=t=1t’ :x2+—2+2 va 1’ =x3+—3+3x.— xX+—|.
X X X X X

1 1
2 2 .3 _ 3 . .
Suyra x +?=t -2;x +?—t —3t . Ta c6 phuong trinh

£ =3t—4(£ —2)+4-2=01F -4 +1+6=0< (t-3)(t+1)(1-2)=0

3+«/§.3—\/§_1}
2 b 3

2

c>(x2 —3x+1)(x2+x+1)(x—1)2 :0<:>xe{

Két luan phuong trinh da cho ¢6 ba nghiém ké trén.

Bai toan 147. Giai phuong trinh x° +x*+2x% +2x+1=(1-x" )22 +2x* ~x* ~x-1  (x€R).
Loi gidi.
biéukién xeR.
Phuong trinh da cho twong duong véi
x0+3x° +3xt + X —(3x5 +3x* —2x7 —2x—1) =(1—x3)3/x2 +x—x" —x*+3x +3x" —2x* —2x -1

<:>(x2 +x)3 —(3x5 +3x* =247 —2x—1)=(1—x3){/(1—x3)(x2 —i—x)+3x5 +3x* —2x* =2x-1

Pit x* +x = u:32x° +2x* —x* —x—1=v ta thu duoc hé phuong trinh

u3—(3x5+3x4—2x2—2x—1):(1—x3)v u=v

:>u3—v3=(1—x3)(v—u)<:>[

v —(3x5 +3x* —2x7 —2x—1):(1—x3)u w+uwv+vi +1-x>=0

2 2
o) u2+uv+v2—x3+1:0<:>(%u+vj +%u2—x3+1:0<:>(%u+vj +%(x4+2x3+x2)—x3+1:0
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2 2 2
@(lquvj +§x4+lx3+§x2+1:0<:>(lu+vj +§x2(x+l) +3—5x2:—1 (Vo6 nghiém).
2 4 2 4 2 4 6 48
o u=veuw=v ox*+3x°7+3x +x’ =2 +2x' - —x-leox+ X +x + X + X +x+1=0
Nhan xét x =1khong théa man phuong trinh (1). Dodéx#1=x—-1#0.
(1)@(x—l)(x6+x5+x4+x3+x2+x+1):0
SX A=+ - +x - - A -+ x—x-1=0
oSx -1=0=x=1 (2)
) R rang (2) mau thuan. Suy ra phuong trinh (1) v6 nghiém.
Két luan phuong trinh da cho vé nghi¢m.

Bai toan 148. Giai phuong trinh
x®+7x° +20x* +26x" +16x7 +8x +1=(x" +3x2 +1)3/-3x* ~12x* ~ 155" —6x-1  (x<R).

Loi gidi.
bicukién xeR.
Phuong trinh da cho twrong duong voi
x°+6x° +12x" +8x" —(—x* =8x* —18x’ ~16x” —8x 1)

:(x3 +3x° +1){/(x5 +5x* +6x° +x* +2x)—x5 —8x* —18x" —16x* —8x—1

& (22 +2x) —(-»° —BE I8 ~ 163" ~8x~1)

= (x* 4327 +1){/(x3 L3R 25 )= = 8x" 18 — 165> —8x 1

Pit x> + 2x = ;3 —3x* —12x° —15x* —6x—1 = v ta thu dugc hé phuong trinh
u’ —(—x5 —8x* —18x —16x7 —Sx—l) :(x3 +3x° +1)v

v —(—x5 —8x* —18x*—16x* —8x—1 :(x3 +3x? +1)u

u=v

3 3: 3 3 2 1 _
=>u —v (x + R )(v M)Q{u2+uv+v2+x3+3x2+1:0

2
o5 uz+uv+v2+x3+3x2+1:0c>(%u+vj +%u2+x3+3x2+1:0
1 ? 3 2
<:>(—u+vj +—(x2+2x) +x +3x°+1=0
2 4
1 23 1 23 8\ 2
S| —ut+v| +=x'+4x’ +6x° +1=0 | —u+v | +=x*| x+—= | +=x* =—1 (V0 nghiém).
2 4 2 4 3 3
S u=veou=vox*+6x +12x* +8x’ =3x* —12x —15x* —=6x -1

& x4+ 6x° +15x" +20x° +15x2 +6x+1=0 = (x+1)' =0 = x=-1.
Két luan phuong trinh d cho ¢6 nghiém duy nhat x=—1.

X +2x° +6xt +5x° +2x7 +2x+1
X +4x? +1

Bai todn 149. Giai phuong trinh =" +2x -x —x-1  (xeR).

Loi gidi.
Diéu kién x’ +4x’ +120.
Phuong trinh da cho twong duong véi
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X +2x° +6xt +5x° +2x7 -1-2x—i-1=(x3+4x2 -1-1)3/2x5 +2x* —x*—x—1

o x+3x° —i—3x4-|-x3—(x5 —3x* =4 —2x° —2x—1)

:(x3+4x2 +1)3/x5 +5x 4 + X7+ x+x0 =3x —4x* —2x* —2x—1

<:>(x2 +)c)3 —()c5 —3xt —4x’ —2x° —2x—1)

=(x3 +4x* +l){/(x3 +4x* +l)(x2 +x)+x5 —3xt—4x’ —2x* —2x -1

Dit x2+x:u;3/2x5+2x4—x2—x—1:vtathuduqchéphu:ongtrinh
u3—(x5—3x4—4x3—2x2—2x—1)=(x3+4x2+1)v
v —(x5 —3)c4—4x3—2x2—2x—1)=(x3 +4x2+1)u
3 3 3 2 u=vy
Su —v =(x +4x" +l)(v-u)
( )( ) [u2+uv+v2+x3+4x2+1:0
1 a
o) u2+uv+v2+x3+4x2+1:0<:>(5u+vj +Zv2+x3+4x2+1=0
1 - > 1 >3, 5,19
S| —u+v +—(x2+x) +x°+4x° +1=0 | —u+v| +=x*+Z X +—=x*+1=0
2 4 2 40 27 T4

1 P30 5y 1, _—
S|l —u+v | +=x"| x+=| +—x" =-1 (V6 nghi€ém).
2 4 3 16

o u=vouw=v ox’+3x+3x'+xX =2 +2x' ¥ —x-leox®+X+x*+ X’ + X +x+1=0 (1).

Nhan xét x =1khong thoa man phuong trinh (1). Dodox#1=x—-1#0.
(1)<:>(x—1)(x6+x5 +x* +x° +x2+x+l)=0

Sx+x -+ - +x =+ -+ - +x—-x-1=0

oSx-1=0x=1 (2)
) RO rang (2) mau thuan. Suy ra phuong trinh (1) v6 nghiém.
Két luan phuong trinh da cho v6 nghiém.

Bai toan 150. Giai phuong trinh

X499 +41x +71x° + 217 +24x+1:(3x3 +17x2 +6)3/3x5 +12x* +7x* —15x* —6x -1 (xeR).

Loi gid.
biéukién xeR.
Phuong trinh da cho twong duong voi
X495 +27x* +27x + (14x* + 44" + 215 + 24x+1)

:(3x3 +17x° +6)%/3x5 +26x* 451 +6x> +18x —14x* —44x° —21x* —24x -1

o (2 +3x) (142" + 440 +210% +24x +1)

= (32 +17x% + 6)3/(3)8 £172° +6) (3 +3x) —14x* — 442’ 216> ~24x -1

biat x* +3x = u;3/3x5 +12x* +7x* —=15x* —6x—1 = v ta thu duoc hé phuong trinh
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u3+(14x4+44x3+21x2+24x+1)=(3x3+17x2+6)v
v3+(14x4+44x3+21x2+24x+1):(3x3+17x2+6)u
u=v
Su =V =3 +17x* +6)(v-u) =
( )( ) L2+uv+vz+3x3+17x2+6:0
Xét hai kha nang xay ra
2
< u2+uv+v2+3x3+17x2+6=0<:>(%u+vj +%v2+3x3+17x2+620

2 2
@(lquvj +§(x2+3x)2+3x3+17x2+6c>(lu+vj +§x4+1—5x3+%x2+6:0
2 4 2 4 2 4
1 ? 3 2 2 2 A [N
= Eu+v +Zx (x+5) +5x" =—6 (VO nghi¢m).

o u=veouw=v S x*+9x°+27x" +27x =3x" +12x* +7x° —15x* —6x—1
& x*+6x° +15x* +20x° +15x> +6x+1=0 = (x+1) =0 x=-1

Két luan phuong trinh da cho c6 nghiém duy nhat x=—1.
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Bai tap twong tu.
Gidi cac phuong trinh sau trén tap hop so thuc

1.
2.
3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

(x—l)3 —7x:(x+1){/(x+1)(x—1)+7x.
(x+l)(x2—4x—1)=(x+l)m.
x’ +2=(x+1)\3/x2 +9x—1+3(x+1)2.
x*—6x"+11x—10 _
i/x2 +4x-8 -

X —6x" +11x—14=(x+7)/x> +6x-8.
x’ +3x:()c+1)i/m+6x2 +1.
x —12x* +12x -6 B

Jx=1)(7x+8)
(x+3)m+6x2+6 .

X3

X 4557 +1x+12=(x+6)2x" +9x+8 .
X’ +5x° +11x+14
Y2(x+1)(x+4)

+5.

(x+1) —(x*=8) = (x+9)(x+9) (x+1)+(x*

X +2;‘+J;3x+8 Jx+1)(2x+1).

X +2x7 +3x+10=(x+10)32x7 +11x+1.
3 2
X +7x +16x+3+3/——3x2—7x+7 _0.

2x-1
8x’ —13x” +7x -1
J3x% -1
X+ 7% +16x+2 =(1-2x)Y-3x" —Tx+8 .

x? +7x+16:(l—2j3 —3x2-7x+10.

=x+1.

X
8x’ —13x" +7x-8
J3x* +6
9x* —12x* +x—4=(x+4)J18x* +39x—1.
3x° —12x% +2x -5
J36x> +117x-1

8x2—13x+7:£+(1+lj\3/3x2+6x—1 )
X

X

=x+1.

=1.

Ox° —15x% +x—4 = (x+4)327x* +39x—49 .

=2 +x—1=34x* +14x—1.

-8).
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24, 2x* —9x? +4x—4=23/6x* +14x—1.
25. (x—1)(x* +1)=2%-4x" +14x-1.

3_ 2 _
26, SX =29 +8x-8 i a1,

8
27. 3x* =3x+14=(x+6)Ix’ +x* +13x =7 .

3x2_3x+37 3 3
327 3x437
x+6

- 1 _ 6x+17

3/x3 —x*+5x-8 - (x+6)2—70 .

28. +x7+13x-30.

3 2
30. x +3x =Tx+1 :(x+1)2.

I 4327 +13x+1
31 4327 =Sx+1=(x+1)° U 4367 +11x+1.

3 .2
32, X A 0 3x e,
(x+1)

6,23 2
- x° +x +2x3+2x+1:%/2x5+2x4_x2—x—1-
1-x
3 2_ -
3q, XA 2910 o s 15kt 18,
2x" —3x
6 5 = i i
5, KT 206" 4266 +168 +8x+] e 5o ea e
3 o2 oo
36, 0¥ —8x —6x 1:32x(x2+6)—1-
2x+1

37. xX* +4x° —9x—11=(2x2 —3x)3/2x3 +3x?+15x+19.

3 2
38. %:%ﬁﬂx%m—s.
x+1
3 2
39, B H X A 1222 154 4.
3x"=x+7
3 2 _
40. = +42x 39x © —xifxen)(2x +x414).
x_

41. 8x° —15x +11x—-8=83x* +11x—1.

42. 8x* —45x+187 = 764 +3/9x* +27x-1.

x+4
43, 5x% —4x+1 :(3x2 —x)%/4x3 +6x .

X —4x*+x-5

44, ~1.
Yt +8x2 +3x+17
2
g5, O A+l s 5 20,
13+ x

46. —4x> +5x> —4x+1= (3x2 —x)\3/4x3 +6x.
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47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

x° +x+1=(x+lj3/x4+3x2+3x+l.
X

X —2x2+x—4=(x2+1)3/x4+6x2+3x+6.

Cax—l=3x* +4x* +3x+3 .

X 433 —dx+4=(x+1) I +3x> +10x-2 .

%/x3 +3x* +6x—1

X +3xz+9)c—5:(3)c2 +x)3/3)c3 +4x* —5x+6.

3 2
X +2x"=5x+11 1)2

X +3x*+10x—-7
3x+1
X —i—3x2—x—1:(2x2 —x)3/2x3+x2 +3x+2.

—xi/?)x}'+4x2 -7x+8=0.

3 2
al +3x2 5x+3:%/2x3+x2+7x—2.
2x° —x
1 B X +x+17
Y2 +3x +19x+1 X +3x7+3x—4"
w2 3P 44323 1168
x +x+17
2 P4 +32x+13-x.
x +x+17
\/ 2 18
3x(x +4x+32)—x=—.
x(l+x)+17

5)63+7x+3x+1:(4x2—x+5)\3/3x2 +5.

X I +x2+x+2

xz—x+l: X2 +2x+2

al +l—1+i
3/x3+3x2+x+2 X X
(x—l)(x2+x+9)

:3/)c3+3)c2 —5x+10.

xP—x+1
X —i—x—2:(x2 —x+1)3/x3 +3x2+2x+3.
e X —6x"+11x=7
(x+1)2+3 '
(x* +2x+4)x’ +6x—6 = x* —6x” +6x-3.
P_6x" +11x—6
x+1)+3=2
( ) Ix*+x-10
(x2 —2x+4)\3/x3 +x+11=x"—6x"+11x—11.
e+ Txr 1l = X —6x*+5x-11

x*=2x+4
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Loi ket.

Bai todn s6 150 ciing la bdi todn cudi ciing cua tai liu Ly thuyét sir dung an phu cin phan thir 9, chii dao tdp
hop va huéng dan vé 16p bai todn sit dung cdn thirc voi phwong trinh chita can bdc ba dwa dwoc vé hé phirong
trinh. Trong qud trinh hoan thién bdi todn cdc ban can két hop phép thé, dat an phu, ky thudt gidi phwong trinh
bang phép néing liy thira, phan tich hang ding thirc va nhdam nghiém déi véi phwong trinh bdc caotuy nhién no chi
la chiit chia sé phan nao cua tac gia ! Mong mudn cdac ban doc gia chii y kyj hedng va rit dwoe nhiéu kinh nghiém
quy bau cho ban thdan minh.

Tac gia chuc cac ban hoc sinh, cac thcfy co gido va toan thé cdc ban déc gia siec khoe, vui vé, binh tinh, ty tin,
bitt phd, danh bat d@é thi, dat két qud cao trong cdc ky thi twong lai sdp t&i, chiic cdc em hoc sinh 16p 12 THPT dat
diém t6i da mén Todn trong ky thi THPT Quéc gia nam 2015 va hon thé nita.

Toi con nho da doc trong mot tai liéu, tai Dai hoi Chau ngoan Bac Hé Thanh phé' Hé6 Chi Minh, nam 1977, ¢6
mot vi dai biéu trong Poan chu tich da tirng noi

“Thanh phé soi thdy twong lai rt sang ciia minh trén vang tran cdc chau”

D6 la cdu ndi néi tiéng ciia Nguyén Bi thw Thanh 1y Thanh phé Ho Chi Minh, Co Thi twong Chinh phu Nuoc
Céng hoa Xa hoi Chit nghia Viét Nam, dong chi Sdu Dan — Vé Van Kiét. Cau néi ham siic chira rit nhzeu tam tw va
nguyén vong ciia mot nguoi chién si cong san kién trung, vdo sinh ra tiv ‘cung nhip ddp trai tim To 6 quoc sudt hai
cudc khdng chién. Thé hé hdu sinh ching ta sinh ra va Ién 1én trén dai ddt hinh chiv S nhiéu dau thirong, con chira
han gdn hét, moi ngwoi ching ta déu suc séi dong mdu chay trong minh khéng thay doi dwoc, tir bé dén I6n nghiém
nhién thira huong ché as y té va giao duc dé phat trién toan dién, do la an hué cia cha me, cia thé hé trude, ciia
non song ban tang cho moi cong dan. Tuw twong cd nhdn luén ton tai trong méi nguoi, dé la s phdn cong xa hgi va
tdt yeu ndy sinh do ban nang, vi thé né thuwong vieot qua nguong cira 1gp thé, né cir di sau mdi dé lam dwong lac 16i.
Du rang quyén song quyén hieong thu, va nhiéu quyén khac nita la bat di bat dich, nhung diéu gi ciing can c6 mirc
dé, diéu gi ciing can phit hop dao Iy, giir vitng ban sac va truyén thong von cé lau doi cia né, lam sao dé khi nhin
vdo chiing ta con nhdn ra minh. Thiét nghi song tot hitu ich, ding dao 1y, khoan dung, khéng dam dap dong bao,
diét trir dc doc, hon nira dé an toan va thodi mdi can chiém linh khoa hoc, cung nhau vitng buoc lam chu tri thiec,
lam chii twong lai, chi can lam dwoe chiéc oc vit, lam dwoc sing dai lién, chién xa, tén lira, tau ngam, tiém kich,
cuong kich ching ta sé hoan toan xdy dung diwgc birc twong thanh bao ve me gia, vo dai, con tho trudc sy dom ngo
cua ngogi bang. T} hé hé tré minh can nhzeu thit thdt ddy, va chiea mdt mat thir gi, vi thé can ¢ trach nhiém gii gin
ban sdc va quyét tam xdy dung té6 quoc Viét Nam hoa binh, cong chinh, dan chu, viing bén, giau manh, sdnh vai
cing cdac nude Xa héi Chit nghia trong khu viee va trén thé gici, nhwe dat nwée Cu Ba, Lién Bang Nga, Cong hoa
Hoi gido Iran, CHDCND Triéu Tién, hay it nhdt la CHND Trung Hoa ldng giéng chang han.

Facebook Vi Xuyén — Ac Liét.
Thu do Ha N¢i, ngay 17 thang 02 nam 2015.
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III. MQT SO TAI LIEU THAM KHAO

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bai tdp ning cao va mt sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp néing cao va mét sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tdp 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Niéng cao va phdt trién todn 9, tip 1 — tdp 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai so 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.

. Bai tdp ndng cao va mot s6 chuyén dé Dai so 10.

Nguyén Huy Doan; Dang Hung Théng; NXB Gi4o duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai so 10 — Bai tdp Dai sé 10.
Poan Quynh — Doan Minh Cudng — Tran Nam Diing
— Pang Hung Thang; NXB Gio duc Viét Nam; 2010.
Mt 56 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mot sd tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bai todn hay va khé Dai sé 9.
Nguyén Dirc Tan — Dang Durc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Vi¢t Nam; 2002.
M@t 56 phwong phdp chon loc gidi cdc bai todn so cip, tip 1 — tip 3.
Phan Pirc Chinh — Pham Vin Diéu — B4 Van Ha — Pham Vian Hap
— Pham Van Hung — Pham Déng Long — Nguyén Vin Mau
— P Thanh Son — Le Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bai gidng chuyén sau Toan THPT: Gidi todn Dai sé 10.
Lé Hong Ptrc — Nhém Cu Mén; NXB Ha Noi; 2011,
Phwong phdp gidi phwong trinh va bit phwong trinh.
Nguyén Van Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwdng hoc sinh phé théng trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— Lé Tat Ton — Pang Quan Vién; NXB Ha Noi; 1991.
Phwong trinh va hé phwong trinh khong mau muec.
Nguyén DPirc Tan — Phan Ngoc Thao; NXB Gido duc Viét Nam; 1996.
Chuyén dé boi duwing Todn cdp ba; Pai sé.
Nguyén Sinh Nguyén; NXB Pa Nang; 1997.
Gidi todn Pai 56 so cdp (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V6 Anh Diling; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tap 1;2;3;:4.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mot: Pai sé va liwong gidc.
Cung Thé Anh; NXB Gigo duc Viét Nam; 2011.
Phwong phap gidi todn trong tam.
Phan Huy Khai; NXB DPai hoc Su pham; 2011.
Cac bai giang luyén thi mon Todn; Tap 2.
Duc Chinh — Vi Duong Thuy — Dao Tam — Lé Théng Nhét; NXB Giao duc Viét Nam; 1993.
500 Bai todn chon loc Pai sé - Hinh hoc 10.
L& Hoanh Pho; NXB Dai hoc Quéc gia Ha No6i; 2012.
Tam thirc bac hai va wng dung.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.
38.

39.
40.

41

43.

Lé Si Dong L& Minh Tam; NXB Gido duc Viét Nam; 2003.
Chuyén dé Bit ding thirc va irng dung trong dgi sé.
Nguyén Durc Tan; NXB Gido duc Viét nam; 2003.
23 Chuyén dé gidi 1001 bai todn so cip ; Quyén 1.
Nguyén Vin Vinh — Nguyén Dtic Dong
va mot s ddng nghiép (NKTH); NXB Giao duc Viét Nam; 2002.
Phwong phdp gidi todn bt ding thirc va cuc tri.
Nguyén Vian Diing — V5 Qudc Ba Can — Tran Qubc Anh; NXB PHQG Ha Noi; 2011.
Cic bai gidng vé bit déng thirc Cauchy.
Nguyén Vii Luong — Pham Van Hung — Nguyen Ngoc Thing; NXB DPHQG Ha Noi; 2008.
Cim nang luyén thi Pai hoc Ung dung ham sé Gidi todn Pai sé va Gidi tich.
Huynh Nguyén Luan Luu — Nguyén Thi Duy An; NXB DPHQG Ha Noi ;2014.
Tw duy logic tim toi loi giai H¢ phwong trinh.
Mai Xuan Vinh — Pham Kim Chung — Pham Chi Tuan
—Dao Van Chung Duong Van Son ; NXB DPHQG Ha Ngi; 2015.
Boi dwdng hoc sinh giéi todn Trung hoc co sé, Pai sé.
Nguyén Thi Thanh Thuy — Pham Minh Phuong
— Tran Van Tén; NXB Gido duc Viét Nam; 2014.
9 Chuyén dé Pai so6 Trung hoc co s6.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2014.
H¢ phwong trinh va phwong trinh chirva can thirc.
Nguyén Vii Lwong — Pham Van Hung — Nguyén Ngoc Thing; NXB DHQG Ha Nbi; 2006.
Tam thirc bac hai va wng dung.
Lé SiPong — Lé Minh Tam; NXB Giao duc Viét Nam; 2003.
Chuyén dé Bit ding thirc va irng dung trong Dai 5.
Nguyén DPric TAn; NXB Gido duc Viét Nam; 2003.
On thi vao l6p 10 THPT Chuyén; Mon Todn.
Doan Minh Cuong — Trinh Hoai Duong
— Tran Van Khai — D3 Thanh Son ; NXB Giéo duc Viét Nam ; 2013.
Tai liéu chuyén todn THCS; Todn 9; Tap 1: Pai sé.
Vi Hiru Binh — Pham Thi Bach Ngoc — Pam Van Nhi ; NXB Gido duc Vi¢t Nam ; 2012.
Dé thi tuyen sinh vao lop 10 h¢ THPT Chuyén truc thudc dai hoc va T. HPT Chuyén cac tinh thanh
Dé thi tuyén sinh vao l6p 10 h¢ THPT hé dai tra cdc dia t phwong trén toan quaoc.
Dé thi hoc sinh giéi mén todn khéi 8 dén khéi 12 cdc cap.
Dé thi tuyén sinh Dai hoc — Cao ding moén Todn (chinh thirc — dw bi) qua cdc thoi k.
Dé thi Olympic 30 thing 4 Todn hoc khéi 10, khéi 11 cdc tinh mién Trung va Nam by (1995 — 2013).

. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...
42.

Cic dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...
Mot so trang mang hoc tdp thong qua facebook; twiter:;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH DAI SU NGHIEP
TINH THAN CANH YEU PAI
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TAI LIEU CHINH THUC
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