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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH

LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8)

Trong chuong trinh Toan hoc phé thong nudc ta, cu thé 1a chuong trinh Dai sé phuong trinh va bét phuong
trinh 1a mot ndi dung quan trong, phé bién trén nhiéu dang toan xuyén sudt cac cap hoc, ciing 1a bd phan thuong
thy trong cac ky thi kiém tra chat luong hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh gidi mén Toan céc cap va
ky thi tuyén sinh Pai hoc — Cao dang v6i hinh thire hét stre phong phu, da dang. Méc du day 1a mot dé tai quen
thugc, chinh thong nhung khong vi thé ma giam di phan thu vi, nhleu bai toan co ban ting dan dén mirc khé 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 thirc hitu ty thi phuong trinh chtra cin (con goi 1a phuong
trinh vo ty) dang dugc dong ddo cac ban hoc sinh, cac thay c6 gido va cac chuyén gia Toan phé thong quan tdm sau
sic. Chuong trinh Toan Dai s6 16p 9 THCS budc dau gidi thiéu cac phép toan voi can thie, ké tir d6 can thirc xuat
hién hau hét trong cic van dé dai sd, hinh hoc, luong giac va xuyén sudt chuong trinh Toan THPT. Sy da dang vé
hinh thirc ciia 16p bai toan can thirc dit ra yéu cau cap thiét 1a 1am thé nao dé don gian hoa, thyc té cac phuong phap
giai, k¥ ning, meo muc di hinh thanh, di vao hé thong. V& co ban dé lam viéc voi 16p phuong trinh, bat phuong
trinh v6 ty chung ta uu tién khur hodc gidm céc cén thirc phure tap cta bai toan.

Phép str dung 4n phu 1a mét trong nhitng phwong phép co ban nhém muc dich do, ngoai ra bai toan con tré nén
gon gang, sang sua va giip ching ta dinh hinh huéng di mét cach 6 on dinh nhat. Doi khi day cung la phuong phap
t61 wu cho nhiéu bai toan cong kénh. Tiép theo 1y thuyet str dung an phu cin thire (cac phan 1 dén 7), chu dao la
dung hai hodc nhiéu 4n phy dua phuong trinh cho truéc vé hé phuong trinh, bao gom hé co ban, hé dbi xung va gan
dbi xtng, mot trong nhitng phuong an hiru ty hoa phuong trinh chtra can, giam thiéu dai bo phan sy cong kenh va
sai sOt trong tinh toan. Ky nang nay dong hanh cung viéc giai hé phuong trinh hiru ty dong bac — dang cip, hé
phuong trinh chira cin quy vé dang cdp, ngdy mot nang cao k¥ ning giai phwong trinh — hé phuong trinh cho cac
ban hoc sinh.

Ly do tai lidu c6 st dung kién thirc vé hé phuong trinh nén doi hoi von mot nén tang nhit dinh cua cac ban
doc, thiét nghi né pht hop véi cac ban hoc sinh 16p 9 THCS 6n thi vao 16p 10 THPT dai tra, 16p 10 h¢ THPT
Chuyén, cac ban chuén bj budc vao cac ky thi hoc sinh gioi Toan cac cap va du thi ky thi tuyén sinh Pai hoc — Cao
dang mon Toan trén toan qudc, cao hon 1a tai liéu tham khao danh cho cac thiy c6 gido va cac ban tré yéu Toan
khéc.

I. KIEN THUC - KY NANG CHUAN BI

1. Ném vitng cac phép bién doi dai s co ban (nhan, chia da thirc, phan tich da thirc thanh nhén tir, bién d6i
phan thirc dai s6 va can thirc).
Ky nang bién d6i tuong duong, nang liy thira, phan tich héng déng thure, thém bot.
Nim ving ly thuyet bat phuong trinh, ddu nhj thirc bac nhét, diu tam thirc bac hai.
Nam ving kién thirc vé da thirc ddng béc, cac thao tac co ban véi phuong trinh mot an phu.
Budc dau thyc hanh giai va bién luan cac bai toan phuong trinh béc hai, bac cao véi tham s0, giai hé
phuong trinh bang phuong phap thé, phuong phap cong dai so, giai h¢ phuong trinh dbi xtng loai 1, loai 2;
hé phuong trinh ddng bac; hé phuong trinh da an.
6. Str dung thanh thao cac ky hiéu logic trong pham vi toan phd thong.

Nk WD
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II. MQT SO BAI TOAN PIEN HINH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh v2x—1++/x =2 (xej).

Loi gidi.

Diéu kién x> % :

Pat V2x—1=a;Vx =b (a20;b>0)=2x-1=a*;x=b" = a* —2b* = 1.
Mat khéc phuong trinh da cho khi d6 tré thanh a +b =2 . Ta c6 h¢ phuong trinh

a+b=2 a=2-b a=2-b a=1__ |a=17 )
5 5 9, R <9, < hoac (Loai).
a —2b"=-1 b*—4b+4-2b"=-1 b*+4b-5=0 b= b=-5

=1 2x—-1=1 .
Véi {a { * < x =1. Vay Phuong trinh da cho c6 nghiém duy nhat x =1.

<~
b=1 x=1
Bai toan 2. Giai phuong trinh 24/3x -2 —y/2x-1=1 (xei).
Loi gidi 1.

g 2
biéu kién ng.

Dit V3x-2=a;\2x-1=b (a20;b20)=a’ =3x-2;b" =2x-1=2a" 30" =-1.
Mat khéc phuong trinh da cho twong duong voi 2a—b =1. Ta c¢6 hé phuong trinh

2a-b=1 b=2a-1 b=2a-1

28 -3 =-1" |2a’=3(4a> —4a+1)=-1" |104* ~12a+2=0
b=2a-1

{07 @(a;b)=(1;1),(l;-§j
(a-1)(5a-1)=0 55

Loai truong hop (a;b)z[%;—%j.w’ri a=b=13x-2=\2x-1=lex=1.

Phuong trinh d4 cho c6 nghiém duy nhat.
Loi gidi 2.

Diéu kién x > % . Phurong trinh d4 cho twong duong véi

23x—2=2x—1+1 12x-8=2x+2V2x~1 & 5x—4=+2x -1
xX2— x>—
= 5 = 5 < x=1
25x% —40x+16=2x—-1  |25x° -42x+17=0
Dbi chiéu diéu kién thu duoc nghiém x=1.
Nhin xét. ) .
Bai toan 2 cac ban co thé giai don gian theo phwong phap bién doi twong dwong — ndng lily thiea nhw loi giai 2. Voi

cdach nhin bai toan bang con mat "hé phwong trinh", loi giai 1 ciing rat doc dao va gon gang. Cac ban chu y dat an
phu, tim diéu kién cho cac an va so sanh voi diéu kién xac dinh ban dau dé cho loi giai chinh xdc.

Bai toan 3. Giai phuong trinh V3x+1-+vx+3=x-1 (x € ) .
Loi gidi.
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Diéu kién xz—%. Dit V3x+1=a;Wx+3=b (a20;p>0)suyra a’ —b* =2x-2.

Mat khéc phuong trinh da cho twong duong voi a —b = x—1. Ta ¢6 hé phuong trinh

x=1
P_p*=2x-2 —1)(a+b)=2(x~-1 -1)(a+b-2)=0 {a—b=0
@b =22 [(x-1)(a+h)=2(x-1) __ [(x-1)(a+h-2)=0 _
a-b=x-1 a-b=x-1 a-b=x-1 a+b=2
a-b=x-1
e X¢ét x =11a mot nghi€ém ctia phuong trinh da cho.
1
+b=2 xX>—— =5-2J7
. Vc’ri{a L Dlamrrlenaloxle 3 c{x V7
amo=x Dxtdoxi42rs]  LX=5+27
Kétluantapnghiém cua phuong trinh la S:{1;5—2\/7;5+2\/7}.
Bai todn 4. Giai phuong trinh +5x—1=vx+4x-1  (xe; ).
Loi gidi.
biéu kién x> % Pit fSx—1=a;x=b (a=0;b>0) thu duoc hé phuong trinh
b =4x-1 a=b
“ * <:>a2—b2:a—b<:>(a—b)(a+b—l)=0<:>
a-b=4x-1 a+b=1
1 x=1
. -b=4x-1 x>—=
. Kéthcyp{a * = 2a=4xVx-1=2x 5 = 1
a+b=1 ) xX=—
4x"—-5x+1=0 4

o Xét a:b<:>5x—1:x<:>x:%.

£. . X e aeA “A ’ A A A l
Doi chiéu voi dieu kién ta c6 két ludn nghiém S = {Z, 1} .

Nhdn xét.

Hai bai toan 3 va 4 ngoai loi gidi trén con co thé gidi bang phép nhan lwong lién hop — hé tam thoi. Phan trinh bay
phia trén chinh la ddc diém cia tén goi "hé tam thoi"” phé bién trén nhiéu tai liéu tham khao; ticc la két hop phirong
trinh hé qua thu dwoc va phuong trinh ban dau, sir dung phép thé — céng dai s6 dé lam giam sé lwong biéu thirc,
gidm thiéu cong kénh trong bién doi. Poi véi hai bdi todn trén va cdc bai todn twong tu, gidi bang dang thire lien
hop hay hé phwong trinh déu cing chung mét ban chdt la lam xudt hién nhén tit, chi khdc nhau ¢ phép dat an phu.

Bai todn 5. Giai phuong trinh /x> + 5x+3 + Vx> +5x -2 =5 (xej).
Loi gidi 1.
Diéu kién x* +5x > 2. Phuong trinh di cho trong dwong voi

J¥ +55-2<5 @{\/x2+5x—2ﬁ5

X +5x+3=x2+5x—2+25-10Jx2 +5x—2  |xP+5x-2=2

X +5x+3=5- x2+5x—2<:>{

x=1
<:>\/x2+5x—2=2<:>x2+5x—6=0<:>{

x=-6
Thir lai thay hai gia tri trén déu théa man phuong trinh di cho. Két luan nghiém S = {—6; 1} .
Loi gidi 2.
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Piéu kién x> +5x>2.
bat \/x2+5x+3 :a;\/x2+5x—2 =b (a>0;b20) ta thu dugc hé phuong trinh

a+b=5 a+b=5 a=3 X’ +5x+3=9 5
= = = o x’+5x-6=0<xe{-61}.

a-b=5 |a-b=1 b=2 " |x*+5x-2=4
Thir lai thiy hai gia tri trén déu théa man phuong trinh di cho. Két luan nghiém S = {—6; 1} .
Loi gidi 3.
Diéu kién x* +5x>2.

Nhan xét: Vx> +5x+3 #+/x> +5x—2 Vx e | nén phuong trinh d cho tuong duong véi
5

\/x2 +5x+3 —\/x2 +5x-2
Két hop dang thirc (*) va phuong trinh da cho Na +5x+3 +4x7 +5x -2 =5 thu duoc

=5V +5x+3—Ax +5x -2 =1 (¥)

20X’ +5x+3 =6 Vx’ +5x+3 =31’ +5x+3=9 1’ +5x-6=0 < x e {-6;1}.

Thir lai thay hai gia tri trén déu théa man phuong trinh di cho. Két luan nghiém S = {—6; 1} .

Nhan xét.
e Ba loi gidi trén déu khong thong qua diéu kién phirc tap ma sir dung phép thir lai nghiém.

o Loi gigi I sir dung phép bién doi twang duong va nang lity thia hét sirc thuan tity, mdc dii véi hé dzeu kién
hé qua ciing khong dwoc "miegt ma". Bang cach sir dung phirong cham "khoan thw sirc din, sdu goc bén

ré" tam thoi chua giai diéu kién chi tiét~\x* +5x -2 <5 ; tranh duoc viéc doi chiéu nghiém phuec tap.
o Lo gidi 2 sir dung phép dit hai an phu va hang dang thire hiéu hai binh phwong quen thugc.

A-B
—— (A #B), va si dung hé
5 (4% B) g

phuong trinh tam thoi thu dwoc mot phwong trinh co ban f(x) = g(x), may mdn hon khi g(x) lai la mot

o Loi gidi 3 sir dung dang thirc lién hop, véi chii ¥ rdang JA4++B =

hang s6. Nhe dd trinh bay & trén, ban chat cia hai loi gidi 2 va 3 la mét, duy chi c6 hinh thire khdc nhau.

Bai todn 6. Gidi phuong trinh vx* +3x+1+Vx* +4x+1=x  (xej ).

Lo gidi, ‘

Twr phuong trinh suy ra diéu kién c6 nghiém lax>0.

Pit Vx? +dx+1=a; x> +3x+1=bh (a>0;6>0). Ta thu dugc hé phuong trinh

b=
{a: bzx <:>a2—b2=a+b<:>(a+b)(a—b—1)=0<:>a—b:1
a —-b =x

. +b=x x=-1 —
Kéth(fp{a . 1:>2a x+16 24X +4x+ —x+1<:>{ <:>x:—7+2\/ﬁ,

a—b= 4x* +16x+4=x"+2x+1 3
So sanh voi didu kién x >0, két luan phuong trinh d4 cho v6 nghiém.

Bai todn 7. Giai phuong trinh vx* +2x+3 —v/x> +3x =3 —x (xei).
Lévi gidi.
bicukién x>0vx<-3.

Pit Va2 +2x+3 =aNx  +3x =b (a>0;b>0) ta thu dugc hé phuong trinh
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2_b2:3_ a:b
“ x:>a2—b2=a—b<:>(a—b)(a+b—1):O<:>
a-b=3-x a+b=1
Xét hai truong hop xay ra
e a=box +2x+3=x*+3x< x =3 (thda man diéu kién x>0v x <-3).
e Kéthop
+b=1 x<4 _ _Q_
¢ =2a=4-x S 20X +2x+3=4-x 4 & xe 8+2\/E; 8-2V19
a—-b=3—-x 3x"+16x—4=0 3 3
So sanh véi diéu kién xZvaS—3;kétluannghiém cua phuong trinh S:{_8+§\/ﬁ;3;_8_§\/ﬁ}.
Bai toan 8. Giai phuong trinh v4x” +5x—1-2v/x> —x—1=9x+3 (xei).
Loi gidi.
Pit V4x* +5x—1=a; 24x*—x—-1=bh (aZO;bZO):az—b2=9x+3.
Ta thu dugc hé phuong trinh
—b*=9x+3 =b
4 X :>a2—b2:a—b<:>(a—b)(a+b—1)=0<:> ¢
a—-b=9x+3 a+b=1
Xét hai truong hop xay ra
. a=b<:>9x+3:0<:>x:—%(Loai).
4 4
. a+b=1 x2z—— x> ——
e Kéthop b9 3:>2a=9x+4c> 9 = 9 (*)
a-b=ox+ 4(4x* +5x-1)=81x +72x+16  |65x> +52x+20=0

Hé diéu kién (*) v nghiém do phuong trinh 65x* +52x + 20 = 0 v6 nghiém.
Vay phuong trinh da cho vo nghi¢m.

Bai toan 9. Giai phuong trinh Vx+1+vx+10 =vx+2+4x+5  (xej ).
Loi gidi 1.
biéu kién x > —1. Phuong trinh da cho twong duong voi

2x+11+24/x? +11x+10 =2x+ 7+ 2vx* + 7x +10

A2 +11x+10+2=~/x> +7x+10

S X +1x+14+43x +11x+10 = x> +7x+10 & Vx> +11x+10 = —x -1
—-x-120 x<-1
<9, 5 & & x=-1
x +1lx+10=x"+2x+1 x=-1
So sanh véi diéu kién x > —1thu duoc nghiém S ={-1}.
Loi gidi 2.
bicu kién x> —1.
Phuong trinh da cho tuong duong véi Jx+10 —vx+2 =Jx+5-/x+1.
Pit Vx+10 =a;+/x+2 =b (a>0;b>0)ta thu dugc hé phuong trinh
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8
*-b’=8 a+b= =2(Vx+5+/x+1
{a NEET N P ( ):3a—b:4\/x+5.

=
a=b=Nx+3-~Nx+l 1, o o rrs - 2dral
S +10 =Vx+2 +4Vx+5 <= 9x+90 =17x +82 + 8V x> + 7x +10

x<l1
<:>—x+1:\/x2+7x+10<:>{ s x=-1

X =2x+1=x"+7x+10

So sanh véi diéu kién x > —1thu duoc nghiém S ={-1}.

Nhdn xét.

o Loi gidgi I bai todn 9 hodan toan sir dung bién déi twong dwong va ndng lily thira co ban, xudt phdt béi dic
tinh ddc biét: Sau khi binh phwong chi con hai can thirc va hdang sé, hon nita hé sé cia x*trong hai cdn
bang nhau nén bdc toi da cua x sau khi binh phuwong la 2.

o Loi giai 2 su dung hé phwong trinh tam thoi, va khong thoat khoi dang thuee lién hop co ban

(Jx+5—Jx+1ﬂJx+5+Jx+1}:4

o Vé co ban, loi gidi 2 tré nén khd phike tap so véi loi gidi 1, tuy nhién déi lai sé mé ra huéng di moi déi voi

nhiéu bai toan khdc.

Bai todn 10. Giai phuong trinh +2x+3 —/x+1=x+2 (xei).

Loi gidi.

bicu kién x> —1.

Dit V2x+3=aVx+1=b,(a>0;p20)tacéa’ —b* =x+2.

Phuong trinh da cho tr¢ thanh a —b = x+ 2. Vay ta thu dugc hé phuong trinh

{(a+b)(a—b)=x+2:>(x+2)(a+b):x+2<:>{x:—Z

a-b=x+2 a+b=1

> D& thiy x = —2 khong thoa min phwong trinh ban dau.
» Keéthop a+b=1vaa-b=x+2tacod

x>-3 x>-3 =-1
2a:x+3<:>2\/2x+3:x+3<:>{ @{ {x

=
8x+12=x>+6x+9 x*=2x-3=0 x=3

Déi chiéu diéu kién di dén dap sb x =3.
Bai toan 11. Giai phuong trinh v3x+1—-+/x+1=2x (x €j ) .
Loi gid.

g 1
biéu kién x> —g.

bat J3x+1 =a;\/x+l :b,(aZO;b>0) ta cod a’ —b° =2x. Phuong trinh da cho tré thanh a—b=2x .
az—b2=2x© (a—b)(a+b):2x x=0
a—-b=2x a+b=1

= x=0 thoa min phuong trinh ban dau.

+b=1
. {a ., —2a=2x+1 23x+ :2x+l©{
a—b=2x

Ta thu duoc hé
a-b=2x

:2x(a+b):2x<:>x(a+b—l)=0<:>{

2x+120

12x+4=4x" +4x+1
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{2x+120 4427 4-2J7
S x= ;X .

Py =
4x* -8x—-3=0 4 4
PG chidu didu kien x=0x= HF2NT 4=
4 4
Bai toan 12. Giai phuong trinh V6x+1—+x+2 =5x-1 (xei).

Loi gidi.

2 en 1
bicu kién x> ——.

Pt V6x+1=a;vx+2 =b,(a>0;b>0) tacongay a’—b* =5x—1. Suy ra thu duoc hé

-b*=5x-1 =—
¢ T o (sx-1)(a+b)=5x—1< (5x-1)(a+b-1)=0|" 5
a-b=5x-1
a+b=1
o Rorang x= %th()a mén phuong trinh dé bai.
. x20
o Kéthopa+b=1vaa-b=5x-1=2a=5x<2V6x+1=5x < R <:>X=M.
25x° -24x-4=0 25

Déi chiéu diéu kién ta c6 nghiém duy nhét x = %

Bai toan 13. Giai phuong trinh Vx+3 +v/3x+1=~/5x—1++/5—x (xei).
Loi gidi.

biéu kién %sts.

Pat Vx+3 =a;\B3x+1=b5x—-1=c;\V5-x=d = a*+b* = +d*.
Phuong trinh da cho tré thanh
a+b=c+d =a*+2ab+b* =c*+2cd +d* = ab=cd

&3 +10x+3 =+/-5x° +26x -5 < 8x’ —16x+8=0 = (x—1)" =0 = x =1
Thir lai nghiém thay thoa man, vay tdp nghiém S = {1} .

Bai toan 14. Giai phuong trinh vx+3 +v3x+1 =+2x+1++/2x+3 (xei).
Loi gidi.

g 1
biéu kién x > —g.

Pit Vx+3 =a;\Bx+1=b;2x+1 =c;\2x+3=d = a* +b* =c* + d>.
Phuong trinh da cho tr¢ thanh
a+b=c+d=a*+2ab+b*=c*+2cd+d* = ab=cd

x=0
x=2

B2 +10x+3 =v4x> +8x+3 <:>x2—2x:O<:>{

Thtr lai nghiém truc tiép ta co nghiém x=0;x=2.
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Bai tap tuong tu. )
Giai cac phuong trinh sau trén tap hop so thuc

. \/3xT+\/ﬁ:2.

o x—1-x=4x-1.

. V2x+6-+2x =6.

. V10x—1+~/7x-3=3x+2.
. V6x+1—-3x+2=3x-1.

. \/2x+5—\/;=x+5.

o ASx+7=2x+1+3x+6.
. Nox—5-x+1=8x-6.

) m—\/;=6x.

10. V7x+2 —+2x—1=5x+3.
11. V6x+5=vx+3+5x+2.

12. VX2 +6x+1—/x? +2x+4 =4x—3.
13. V8x+3=3x+1+/5x+2.

14, V3x+1+~2x+1 =/4x+7 —=/3x+7.
15. V3x+2 =3x+1=1.

16. V2x+8 =x+4+~x+4.
17. JOx+5 =x +8x+5.

18. Val +4x+1++/x+3=x"+3x-2.
19. Vx> +3x+2 —Jx+1 =2(x2+2x+1).

20. \/x2+5x+4 =\/x2 +3x+2x.

21 VX +5x+6 =x+2+x* +3x+4 .

2. 5 =x+14/xt —x+4.

23. \/5x2+2x—\/5x2+x+4 =x+4.
24.\2x* +Tx+8 = x +1+~/2x7 +6x+7 .

25 NTX* +x+5=2x+1+7x* —x+4 .

26. Vx*+5x+ —\/m=x2+4x—4.

27 Nx +5x+4 x> +5x-2=6.

28. NTx2 +4x+4 -7 +x+4 =3x.

29. Va? +3 —/x* +3x =3-3x.

30. \/x3+x2+x+1—\/x3+x+2=x2—1.

31. \/x3+x2+2:\/x3—x+1+x2+x+1.

32. V2 +3x—1 -2 + X7 +1=3x—x> 2.
33, VP 4+ x+3 =2 4 x =3+ +2x7 +6 .
34, \/x3+3x—\/x3—x2+4 =x>+3x-4.

35. 1++/4x° +x* +4 =x+\/4)c3 +xP—x+5.

O© 0 3 N L B W N =
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LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8) 10

Bai todn 15. Giai phuong trinh /x+7 -x-1=2  (xe; ).
Loi gidi.
Piéu kién x e i . Dbat Q/m = a;i/ﬁ = b ta thu dugc hé phuong trinh
{“3‘b3:8@{(“"’)3‘3“"(“"”):8@{“1’:0 & (a:b) = (0:-2).(2:0).
a—-b=2 a-b=2 a—-b=2
Xét hai truong hop xay ra
o a=0=Yx+7=0x=-7.
o a=2oYx+7=2x=1.
Thir lai hai gié tri trén déu nghiém ding phuong trinh. Két luan nghiém § ={-7;1}.

Bai toan 16. Giai phuong trinh 3/3x+5 +3/4—3x =3 (xei ).
Léi gidi 1.
bicukién xe; .
Pat 3x+5=a;34-3x=b=4a’+b> =9 . Taco hé phuong trinh
{a3+b3 =9 {(a+b)3_3ab(a+b):9 {27—3ab.3=9 {ab=2 {a(3—a)=2
= = =

a+b=3 a+b=3 a+b=3 a+b=3 b=3—a
<:>az—3a+2:O<:>(a—1)(a—2)=O<:>{a_2
a=

Xét hai truong hop xay ra
. a=1©m=1©3x+5=1c>x=—§.
o a=2o3x+5=23x+5=8x=1.
Thir lai thdy nghiém dung phuong trinh ban dau. Két luan nghiém S = {—%;1} .

Lo gidi 2.
biéu kién x € . Phuong trinh da cho twong duong véi
3x+5+4—3x+3%/3x+5.%/4—3x(i/3x+5 +%/4—3x) =27 =33 Bx+504-3x3=18

< (3x+5)(4-3x)=8=3x"+x-4=0x¢€ —i;l
3

Thir lai hai gia tri thdy nghiém dting phuong trinh ban dau. Két luan nghiém S = {—%;1} .

Bai toan 17. Giai phuong trinh 3/5x—4 +3/5x+3 =3 (xei ).
Loi gidi.
Diéu kién x €| . Dt I5x—4 = a;3/5x -3 = b ta thu dwoc hé phwong trinh
@b =-7 |é-(3-a) =7 _[2a’~9a*+27a-20=0 _|(a-1)(2a’~7a+20)=0
= = =
a+b=3 b=3-qa b=3-a b=3—a
{azl Y5x-4=1 {5x—4=
= = =
b=2 |5x+3=2

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGO VAN SO — QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8) 11

Thir lai thdy nghiém dung phuong trinh ban dau. Két luan nghiém S = {1} .

Bai toan 18. Giai phuong trinh 3/3x-2 =232x-1-1 (xei).
Loi gid.
Diéukién x e . Pat J3x—2 =a;/2x -1 =5 ta thu duoc hé phuong trinh

a=2b-1 a=2b-1 a=2b—1
3 3 = 3 3 = 3 2
2¢°-3b°=—1  |2(2b-1) =36’ +1=0  [13b°—24b* +12b—1=0

a=2b-1 a=1
= = =3x-2=1x=1
(b-1)(13b" ~11b+1)=0 {bzl

Phuong trinh ¢6 nghiém duy nhat x=1.

Bai toan 19. Giai phuong trinh 3/4x+1=33x+8 -1 (xei).

Loi gidi.

bicukién xe; .

Dit J4x+1=a;33x+8 =b = 3a> —4b> = -29 . Ta thu dugc hé phuong trinh

a—b=-1 a=b-1 a=b-1
= =
3a’ —4b' =29 |3(h’ =367 +3b-1)-4b"=-29  |b’ +9b> ~95—-26=0

a=b-1 11469 —-11-+/69
= ):0:>be 2; 5 ;

(b-2)(p* +11p+13 ’ 2

(\/@—11)3—64- (\/@+11)3+64

= xe10;
24 24

Vay phuong trinh dé cho c6 ba nghiém ké trén.

Bai todn 20. Giai phuong trinh 2x+8 -Yx+1=1  (xej ).
Loi gidi.

biéukién xej .

Dit 2x+8 =a;/x+1=b thi a’-2b’ =6.

Phuong trinh da cho tré thanh a —b =1. Ta thu dugc h¢ phuong trinh

a=b=1 a=b+l a=b+1 a=b+1
@2 =6 (b+1)3—2b3=6© B3 -3b45=0" (b-1)(b*-2b-5)=0
:>be{1;1+\/g;1—\/g}:>xe{0;(\/g—l)3—l;(1—\/g)3—l}

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

Bai todn 21. Giai phuong trinh 233x+8-/x+1=3  (xej).

Léi gidi.

biéukién x e .

Dit 3x+8 =u;/x+1=v=u’ -3V’ =5. Phuong trinh da cho tr& thanh 2u—v =3.
Suy ra hé phuong trinh
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w3 =5 |u’-3(8u’=36u’ +54u—-27)=5 [23u’ —108u> +162u~76=0
S <~
2u—v=3 v=2u-3 v=2u-3

L (u=2)(2307 6204 38) = 0> u ¢ | 2,187 S1LART
23 23
APRIEER AN NI ETENTANE:
31 23 331 23 3

Két luan phuong trinh dé bai ¢6 ba nghiém nhur trén.

Bai toan 22. Giai phuong trinh 3/7x+1+3x—1=23x (xej).
Loi gidi.
bicukién xe; .

Nhan xét x =0 thda man phuong trinh da cho. Véi x # 0 ta c6 phuong trinh ‘3f7 +l +3 /1 1 =2.
x x

bat i/7 +l = a;i/l—l = b ta c6 h¢ phuong trinh
X X

a+b=2 a+b=2 a+b=2 b_o
@+ =8 |(a+b) —3ab(a+b)=8  |ab(a+b)=0 ¢

<:>(7x+1)(x—1):O<:>x:—%;x:l

Thr 1ai ta chon hai nghiém x = —%;x =1.Két luan tap nghiém S = {—%;0;1}.

Bai todn 23. Giai phuong trinh 326x+1-7x+1=x  (xe;).
Loi gidi.
biéukién x e .

Nhéan xét x =0 théa man phuong trinh da cho. Vé&i x # 0 ta c6 phuong trinh i/26 +l — i/7 + 1 =1.
X X

bat §/26+l :a;i/7—i-l = b ta thu duogc hé
X X

a-b=1 a=b+1 a=b+1
= =
a-b=19 b +3b*+3b+1-b* =19 P +b-6=0

a=b+1 Tx+1=-27x 1
= =>be{-32}= oS xedl—;1
(b-2)(b+3)=0 Tx+1=8x 34

Két luan phuong trinh da cho c6 nghiém x = —i; x=1.

Bai toan 24. Giai phuong trinh J/14x+6 —33x+1=3/2x+1 (xei).
Loi gidi.
bicukién xe; .
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Nhéan xét x = —% khong thoa man phuong trinh da cho. Voi x # —%thi bai toan tr¢ thanh

i/14x+6_i/3x+1:1@i/zx+6(2x+1)_i/2(2x+1)—x:l(l)i/ 2x +6_§/2_ x
2x+1 2x+1 2x+1 2x+1 2x+1 2x+1

Déti/ 2x +6:a;i/2— al = b ta thu duogc hé
2x+1 2x+1

a-b=1 a=1+b a=1+b
=b=l=2x=2x+1x=-1.

G2 =10 B b =320 (b-1)(b* +2b+3)=0

Két luan phuong trinh da cho c¢6 duy nhét nghiém x=—1.

Bai todn 25. Giai phuong trinh 3/4(6x+1) -3/3x-7 =3/3x+1 (xei).
Léi gidi.
biéukién x e .

Nhan xét x = —% khong thda man phuong trinh da cho. Véi x # —%thi phuong trinh da cho tré thanh

i/24x+4_§/3x_7_lci/12x+4(3x+l)_i/24x—7(3x+1)zlc:)i/ 12x +4_§/ Ax |

3x+1 3x+1 3x+1 3x+1 3x+1 3x+1

12 24
Béti/ al +4:u;i/ al —7 =v(u>0;v>0)ta thu dugc
3x+1 3x+1

u—-v=1 u=v+l1 u=v+l1
3 3 A 3 2 A 3 2
2u’ v’ =15 2(v+2) —v* =15 VvV +61v +6v—13=0
u=v+1 24 x
= Sv=le ~7=1e3x=3x+1<0x=1 (*)

(v=1)(v* +7v+13)=0 3x+1

Phuong trinh (*) v6 nghiém nén phuong trinh da cho vo nghiém.

Bai toan 26. Giai phuong trinh 3/14x+10 =3/5x—2 +3x+2 (xei).
Loi gidi.

bicukién xe; .

RO rang x = —2khong théa man phuong trinh da cho. Voi x # -2, ta c6 bién doi

i/14x+10_i/5x—2:1C>i/3.3x+5(x+2)_i/2.3x—(x+2):lai/ﬁ+5_i/2.3x_1:1.

x+2 x+2 x+2 x+2 x+2 x+2

Pt 3 33% s :u;3/2'3" —1=v thi thu dwoc hé
x+2 x+2

u-v=1 u=v+l u=v+l1
= =
2u’ —3v' =13 2(V3+3v2+3v+1)—3v3=13 V =6y —6v+11=0

2(5+\/@)3+16- 2(5—\/@)3“6

30X =

u=v+l 54469 5-/69
):O:VE 1; ; 5

:1‘ =
-1 -sv-11 2 }:x .

40—(5+/69)

Két luan phuong trinh dé bai c6 ba nghiém nhu trén.

Nhan xét.

40—(5—\/@)3
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Cdc bai todn tir 15 dén 26 thudc 16p phirong trinh chita can thirc bic ba co ban, cdc ban déc gia c6 thé gidi
theo phiwong phap bién doz twong dwong — ndng liiy thira voi chi y sir dung gia thiét, sir dung phép bién doi hé qud,
doi chiéu nghiém truec tzep voi bai toan ban dau. Trén ddy chi la mét trong nhiéu cdach gidi, trong tam di sdu vé ky
thudt dat an phy dat an phu dwa vé hé phwong trinh. Tty theo tinh huéng va hodn canh cho phép cac ban co thé
van dung sao cho hop Iy, thiét nghi truede tién ching ta can trdan trong nhiing gi gan giii, nhitng gi than thuong,
thiéng liéng, CO’ ban nhdt déi véi minh, nhie thong diép nha van Nguyén Minh Chdu giri gam trong thién truyén
ngdn "Bén qué", hay gian di nhw "Long yéu mede" cua Ilia Elirenbua !

Bai todn 27. Giai phuong trinh ¢/x +¥x+1=1  (xe;).
Loi gidi 1.

bicu kién x>0.

bat (‘/; =a;x+1=b (a >0;b> O) thu dugc hé phuong trinh

a+b=1 a+b=1 b=1-a
{a4—b4:—1® (a2+b2)(a—b)=—1<:> (2" ~2a+1)(2a-1)=1=0

b=1-a b=1
= 5 = =>x=0
a(2a*-3a+2)=0 " |a=0
Phuong trinh d4 cho c¢6 nghiém duy nhit x=0.
Léi gidi 2.
Tu didukién x> 0= ¥x+1>1= ¢x +#x+1>1. Do d6 phuong trinh c6 nghiém khi va chi khi x=0.
Két luan x = 013 nghiém duy nht.

Bai todn 28. Giai phuong trinh ¢/x +{2-x=2  (xej ).
Loi gidi 1.
bicukién 0<x<2.
Pat Yx =a;2-x=b (a>0;b>0). Chuyring a+b=2a>0;b>0= a;h[0;2] = ab< 4.
Ta thu dugc hé phuong trinh
a+b=2 a’+b’>+2ab=4 a*+b*=4-2ab
4 74 SV 2, ) 272 < 2 932
at+b'=2 (& +b’) -2a°0’ =2 |2(2-ab) -a’h’ =1

, , a’+b*=4-2ab
a +b"-=4-2ab a +b"=4-2ab
= = <<lab=1
a’h’-8ab+7=0 |(ab-1)(ab-T)=0 b7
a =

a+b:2 b:2—a b:

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

Loi gidi 2.

Diéukién 0<x<2.

Ap dung bt dang thuc gitta trung binh cong — trung binh nhan (AM — GM) cho hai s6 thuc khong 4m ta co
x+1

—+1
(‘/;:é/ﬁﬁ\/;z—i_lﬁ 2 :X+3 (1)

2 4

b=1 2—a)=1 ~1) = =1
Loaitruc‘rngh(ypab:7>4.Xét{a @{a( a) @{(a 1) OQ{Z =>x=1.
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(2—x)+1
. T
2oy =4f(2-x)1< 2_2”13 22 =5;x (2)
Két hop lai suy ra ¥/x +42—x s@:z.

Yx=1

Phuong trinh ¢6 nghiém khi (1) va (2) dong thoi xdy ra diu déng thie, tic 14 {Y2—-x =1 x=1.
0<x<2

Dap s6 nghiém x=1.

Loi gidi 3.

bicukién 0<x<2. ’

Ap dung bat dang thirc Bunyakovsky lién ti€p ta co

(Y +42—x) <(P+1)(Va+v2—x)=2(Vx +v2x)
(\/;+ 2—x)2S(lz+12)(x+2—x):4:>\/;+\/2—xSZ
Két hop lai thu duge (¢ +32—x) <22=4= Yx+{2-x<2.
I _a-x
Phuong trinh dd cho c6 nghiém khi ddu dang thic xayra << | | < x=1.
0<x<2

Nhdn xét.

e Hai bai todn 27 va 28 déu dwoc gidi bang hai phwong phdp: Ddt dn phu dua vé hé phuong trinh va s dung
danh gia hay tinh chat bat dang thirc. Hai loi giai 1 twong umg cia moi bai todn déu sir dung hai an phu,
dwa moi phuong trinh ban dau vé mot hé phuong trinh doz xung loai 1, gidi bang phiong phdp thé c6 thong
qua cdc biéu thirc doi xitng bién dé giam thiéu khai trién hang dang thire phitc tap. Tuy nhién, ban doc can
daé y rang so sanh véi ban chat phuong phap bién doz twong dwong, nang liiy thira thi khong khac bao nhiéu,
nhung vé hinh thirc da dvwoc giai quyet mot cach rdt hiéu qua.

e Cdc loi gidi con lai déu ding bdt ddng thirc c6 dién AM — GM hodc Bunyakovsky, hodc don thudn chi la
danh gia thong thuong, gan gii (loi giai 2 bai toan 27). pé giai duoc bang phwong cdch nay, dwong nhie
bai todn can c¢é mot sw déic biét ndao dé vé mdt hinh thirc. Vé van de nay, tac gia khong di sdu tai day, xin
trinh bay trong Ly thuyét sir dung ddnh gid — bt dang thirc — ham s6, tiéu muc cudi cing trong cdc phiong
phap gidi phwong trinh, bt phirong trinh chita can.

Bai toan 29. Giai phuong trinh 43— x +x+14 =3 (xei).
Loi gid.
Piéukién ~14<x<3.Pat 3-x=a;¥x+14=b (a>0;b>0). Ta thu duoc hé phuong trinh

a+b=3 b=3-a b=3-a
{a4+b4=17<:>{a4+(a—3)4=17©{a4—6a3+27a2—54a+32=O (*)
Ta co
(¥) & a* ~6a* +94> +18a> ~54a +32=0 & (a* ~3a) +18(a* ~3a)+32=0
e (a*-3a+2)(a’ -3a+16)=0 < (a-1)(a-2)(a’ -3a+16)=0= a e {1;2} = x e {-13;1}
Két luén phuong trinh ¢ tap nghiém S ={-13;1}.
Nhdn xet.
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Bang phu’O’ﬂg phdp su dung a an phu, bai todn dwoc dira vé mot hé phirong trinh doz xung logi 1. Cac ban c6 thé
gidi truec tiép thong qua cdc biéu thirc doi ang voi a,b nhu" trong 10’1 giai 1 bai toan s6 28. Thuee ra quy vé doz Xung

nhu thé ciing khong hoan toan don gian, néu khong muén néi rang ciing rdt cong kénh va chwa dwoc ngan gon.
Phuwong phap thé va sir dung khai trién hang ddng thirc trong trieong hop ndy van mang tinh kha thi, mdc du tdt yéu
s€ dan t6i phwong trinh da thirc bdac 4. Swr dung thudt giai phwong trinh dai s6 bdc cao da biét véi sw linh hoat,
nhay bén, cac ban hoan toan co thé cé dwoc mét 1o gidi suc tich nhuw trén.

Bai toan 30. Giai phuong trinh 42x—1+%/15x+1=3%x (xei).
Loi gidi.

biéu kién x> % .

4 —_—
Phuong trinh da cho tuong duong véi Y2x -1 + \/15x +1 \/2 -——+ \/15 +—=

.

bat 4{/2—1 :a;4\/15+l =b (a ZO;bZO)ta thu dugc hé phuong trinh
X X

a+b=3 b=3-a b=3-a
{a4+b4=17<:>{a4+(a—3)4=17©{a4—6a3+27a2—54a+32=O (*)
Ta co
(¥) & a* —6a> +9a> +18a* ~54a +32 =0 = (a* ~3a) +18(a* ~3a)+32=0

1
2— 2— = — — 2— = : — — : =
& (a® -3a+2)(a’ -3a+16)=0 <> (a—1)(a—2)(a* ~3a+16) 0=ac{l2)=—e{-14l}=x=1

Két luan phuong trinh c¢6 tap nghiém S = {1} .

Bai toan 31. Giai phuong trinh ¥/3x -7 +{14x-25 =3¢x-2 ().
Loi gidi.

Diéu kién x> % .

Dé y rang

(1)<:></3x—7+{‘/14x—25:364{/3(x—2)—1+\/14(x 2)+ _3@\/

ix-2 x=2 x=2
1 1
it 4 5 =4 414+ > =b (a=0;b>0)thu duge hé phuong trinh
xX— x—

a+b=3 b=3-a b=3-a
-~ =
a*+b* =17 " |a*+(a-3)' =17  |a'—6a’+27a> -54a+32=0 ()

</14+ ! =3.
x—2

Ta co
(¥) & a* —6a> +9a> +18a* ~54a +32 =0 = (a* ~3a) +18(a’ ~3a)+32=0

1
2_ 2— = — — 2— = : — —_ : =
& (a -3a+2)(a’ —3a+16)=0 < (a—1)(a—2)(a’ ~3a+16) 0:>ae{1,2}:>xe{ 141} = x

| i

Két luan phuong trinh ¢6 nghiém duy nhit x = % .

Bai todn 32. Giai phuong trinh 3x—1+%/1—x =2¢/x (xei).
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Loi gidi.

Diéu kién %Sxél. Phuong trinh da cho tr¢ thanh 4,{3—l+4‘/l— =2.
x \Vx

bat ‘{/3—l=a;</l—l =b,(a=0;6>0),chi yring a+b=2;a20;b>0= a;b[0;2] = ab< 4.
X X

Ta thu dugc hé phuong trinh
a+b=2 a’+2ab+b* =4
4 74 < 2 72\? 272
a'+b'=2 (& +b*) —2a°h =2

= (4-2ab)’ —2a*h* =2

0

& 2(2-ab) —a’h* =1 a’b* —8ab+7=0< (ab—1)(ab-7)
1

Loai truong hop ab=7. Voi 0zb:1:>(3x—1)(1—x):x2 <::>4x2—4x+1=0<:>(2x—1)2 :O<:>x:E.

Thir lai thiy khong thoa mén dé bai. Két luan phuong trinh d3 cho vo nghiém.

Bai todn 33. Giai phuong trinh 3-2x +4x-3=2¢x  (xe;).
Loi gidi.

Diéu kién % <x< % Phuong trinh da cho tré thanh ,4/2 -2+ ‘4/4 3 =2.
X X

bit ‘{/2—2:a;4\/4—§=b,(a20;b20),déy a+b=2a>0;b>0=>a;be[0;2] = ab<4.
x x

Ta thu dugc hé phuong trinh
a+b=2 a’+2ab+b* =4
4 g4 < 2, 72\ 272
a +b" =2 (a +b)—2ab=2
& 2(2-ab) —a’b* =1 a’b* ~8ab+7=0< (ab-1)(ab-7)=0
Loai truong hop ab="7.Véi ab=1:>(3—2)c)(4x—3)=)c2 S -18x+9=0=x=1.

= (4-2ab)’ —24*h* =2

Viy phuong trinh d cho c¢6 nghiém duy nhat x=1.

Bai toan 34. Giai phuong trinh ¥/x +¥x—1=%x+1 (xei).
Loi gidi.
Didu kién x> 1.

Phuong trinh da cho twong duong voi 1+ # /1 1 =4 /1 +l .
X X

bit ‘{/1 L u;‘{/l—i—l =v,(u>0;v>0) ta thu dwoc hé phuong trinh sau

X X

= (1 + 2uv)2 —2utH* =2

l+u=v u’ —2uv+v' =1
ut+vt =2

(uz +v? )2 —2utv =2

< uhy? +4uv—1=0:uv=—l+\/§;uv=—l—\/§
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Loai truong hop uv =—-1- \/g Voi uv=—-1+ \/g =>x= 16 T Két luan nghiém duy nhét.
—{ 4\F—3 —1}
2

Bai toan 35. Giai phuong trinh ¥/3x+1+/4x+1=2¢x+1 (xei).
Loi gidi.

biéu kién x> —% .

3x
3
x+1

:2@4
x+1 x+1

=2.

3x+1 \/4x+1
+ 4
x+1

Phuong trinh da cho twong duong voi ‘{/

Pit 4 2x1+1 =u;) 3x1+1 =v,(u>0;v>0)=3u* -2v* =1. Str dung u +v =2 ta thu dugc hé phuong trinh
x+ x+
u+v=2 v=2-u
&
3ut—2vi =1 |3u’ =2(u* - 8u’ + 244’ ~32u+16) =1

v=2-u v=2-u
Q{u4+16u3—48u2+64u—33:0® (u—l)(u3+l7u2—31u+33):0 (*)

Dé y ring u3+17u2—31u+33=u3+17(u—%j +%>0 Vu20nén (*) u=1<3x+l=x+1<x=0.

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

Bai toan 36. Giai phuong trinh /9x+4 +%/3x -2 =241+ 6x (xei).
Loi gii.
Diéu kién x> % :

Phuong trinh da cho tuong duong véi </9x+4+\/3x 2 2<:></4— [5x +‘{/ [5x -2=2
6x+1 6x+1 6x+1 6x+1

it 4{/4— 1x =u;‘{/ X v, (0<u<2;0<v<2)=u +v* =2. Ta thu dugc hé
6x+1 6x+1

2 2
u+v=2 u +2uv+v- =4
{ { :>(4—2uv)2 —2u*Vv =2

2
ut+vt=2 (u2+v2) —2utv? =2

(:)2(2—uv)2—uzv2 :1<:>u2v2—8uv+7=0<:>(uv—l)(uv—7):0
RO rang u've[0'2]:>uvé4, vay loai truong hop uv=7.
9x+4 \/3x—2

6x+1 Vo6x+1
Déi chiéu va thir lai nghiém, di dén dap sb x=-1.

Vot uv=1<4 :1<::>(9x+4)(3x—2):(6)c+1)2 <::>9x2+18x+9=0<::>()c+1)2 =0 x=-1.

Bai todn 37. Gidi phuong trinh /x> +15x+1+3x* —x+1=2¢x  (xe}).
Lai gidi.
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Diéu kién x>0.
Nhan xét x =0 khong phai 1a nghiém cua phuong trinh da cho.

Bién dbi vé dang ‘{/x+15+l+</x—l+l =2. bt x+- = thu duoc Yr+15+r-1=2.
X

X X
u+v=2
bit (‘/t+15:u;(‘/t—lzv,(uZO;VZO)suyra W 4
u —v =16
ut=v'+16>216 (u>2 5 |
N u=
Chayring Ju=2-v —={u<?2 :>{ 0<:>t=1<:>x+—=1<:>x2—x+1=0 (*).
v= x

u=>0;v>0 u>0v>0

Phuong trinh (*) v6 nghiém nén bai toan ban dau vo nghiém.

Bai todn 38. Giai phuong trinh ¥/4x —1-2x* + 2% —2x+1=2%x (xei).
Léi gidi.

4x—-1-2x">0

x>0

Nhan thay x = 0 khong théa méan phuong trinh da cho. V4i x > 0 ta bién doi vé dang

4 4—(2x+lj + 4‘/2x+l—2 =2.
x x
it 4 4—(2x+lj =u; 4 /2x+l—2 =v,(u>0;v>0) ta thu duoc hé phuong trinh
\ x x

{M+V:2 {u2+2uv+v2—4

biéu kién {

= (4—2uv)2 —2utv* =2

2
ut+vt=2 (u2+v2) —2utv? =2

= 2(2—uv)2 —uhv =1 u v —8uv+7 =0<:>(uv—l)(uv—7):0

RO rang u;ve[0;2]:>uvé4, vay loai truong hop uv =7. Dat 2x+l=u,u 22\/5,Vx>0.
X

Voi uv=1 (4-1)(1-2)=1-61+9=0=(1-3) =0=1=3

:>2x+l:3<:>2x2—3x+1:0<:>x=1;x=%
X

boi chiéu diéu kién thu dugc nghiém x=1Lx = 5

Bai toan 39. Giai phuong trinh 410x% +x—5 +¥x = {1+ 4x-2x’ (xej).

Loi gidi.

x>0

1+4x-2x*>0

Nhén xét x = 0 khong théa man phuong trinh da cho. V&i x > 0 ta bién ddi phuong trinh vé dang

Diéu kién {
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bat 2x—l=t:>\4/5t+ =1+4—1t.Dat Y5t +1=a;4- :b,(aZO;bZO) thi thu dugc hé
X

a-b= a=b+1 a=b+1
<~ <~
a*+5b* =21 " |(b+1)' +5b* =21  |3b* +2b°+36* +2b-10=0

a=b+1 a=2
= )_0<:>{ =4—-t=1<1t=3

(b—1)(36* +5b* +8b+10 b=1
-t o3 3x—1=0o x= 3+Jﬁ;xﬁ_*/ﬁ
x 4 4
So sénh véi diéu kién ta thu duoc nghiém x = > +;/ﬁ .
Bai todn 40. Giai phuong trinh ¥/ +12x+3 =¥x —3x+3+x (xei).

Loi gidi.
biéu kién x>0.
Nhéan xét x = 0 khong théa man phuong trinh da cho. V&1 x > 0 ta bién doi phuong trinh vé dang

‘{/12+x+§ =§/x+i—3 +1.
X X

it x+2=1,6>0 tathu duge 41217 =473 +1. Tiép tuc dat Y12+7 = a; 473 =b,(a>0;h>0)suy ra hé
X

a:b—|—1 a:b+1 a:b+1 a:b+1
= = =
at=b* =15 |(b+1) =b* =15 |26°+367+26-7=0  |(b-1)(26"-b+7)=0
a=b+1 3 5
= b1 =>t-3=lot=4=x+—=4x" —4x+3=0=x=1;x=3
= X
Két luan phuong trinh ban dau c6 nghiém x =1;x=3.

Bai toan 41. Giai phuong trinh 4/7x% +2x+13 = ¥/x +3 + Y8+ 3x —x? (xei).

Loi gidi.

x2-3

8+3x—x" >0

Nhan xét x = -3 khong thoa man phuong trinh d cho. V&i x > -3 ta bién ddi phuong trinh vé dang

2 L2 2 2
7% +2x+13:1+4\/8+3x x @i/ﬂ +1+2_</3_x L
x+3 x+3 x+3 x+3

2
piat = +1:t:\4/7t+2—\4/3— =1.Pat Y7t +2 =a;3-1=b,(a 2 0;6>0) ta c6 h¢

Tox+3

biéu kién {

a-b=1 a=b+1 a=b+1
<~ <~
a*+7b* =23 " |(b+1)' +76" =23 7 |4b* +2b° +3b* +2b-11=0

a=b+1 a=2
= s = >t=2cx"+1=2(x+3)
(b—1)(4b°+6b> +9b+11)=0"" |b=1

©x2—2x—5=0:>x=1+\/g;x:1—\/g
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Déi chidu didu kién ta c6 nghiém x=1-/6;x=1++/6.

Bai todn 42. Giai phuong trinh \[[x+1]+{x* ~2x+5=2¢x*+3  (xej).
Lo gidi.

bicukién x e .

Phuong trinh da cho twong duong voi

2 2
{‘/x2+2x+1+<‘/x2—2x+5:2<‘/x2+3<:>‘{/x +22x+1+</x 22x+5 =2
x +3 x +3
2 2
@4{/2.%”2—1%/3—2.%”2:2
x +3 x +3
2
pat =2 el L2 thu duge 42144521 =2.
x +3 22
Dit ¥2¢1-1=a;33-2¢ =b,(a>0;b > 0)quy vé h¢ phuong trinh
a+b=2 a=2-b a=2-b
= =
a*+b*=2 " |(2-b)' +b* =2 |b*-4b' +12b* ~16b+7 =0
=3 2(0s = ot=l=>x"+x+2=x"+3ox=1
(b-1)" (P -2b+7)=0 " |b=1

Viy phuong trinh ban ddu c6 duy nhét nghiém x=1.

Bai todin 43. Gidi phuong trinh {6+ x—4x* +{3+x-x* =2¢x+2  (xej).
Loi gid.
6+x—4x>>0

biéu kién
3+x—x>>0

3 3
6+x—4x +</3+x_x _5

Nhan xét x = -2 khong 1a nghiém ctia phuong trinh. Bién d6i i/
x+2 x+2
Dé ¥ ring 6+x—4x _4.3+x X _ 3x 6:_3.
x+2 x+2 x+2

_ 3 _ 3
bit 4\/6+x 24x :a;‘{/3+x 2x =b,(a>0;b>0) ta thu duoc hé phuong trinh
x+ x+

a+b=2 a=2-b a=2-b
<~ p—
a*-4b*=-3 " |(2-b)' —4b*+3=0  |3b*+8b’ —24b> +326-19=0

a=2-b a=b=1
= (b—l)(3b3+11b2—l3b+19)=0© 35 +115* =136 +19=0  (¥)

2
D& nhan thdy 3b° +116* —13b+19 = 3b° +11(b—£j +% >0,Vb>0nén (*) v nghiém.

Véi a=b=1=3+x—x"=x+2 < x’ =1 < x=1. Vay phuong trinh d3 cho c6 duy nhét nghiém x=1.
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Bai tap tuong tu.

Giai céc phuong trinh sau trén tap hop sb thuc

® NN R LD =

o

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.

29.

30.

31.

232x—1-33x-2=1.
i/mﬁ/ﬁzl
%/EH/E:Z
J2x+6+3x+5=4.
x+7+3x—1=23x.
Y5x+3+320x+7=5.
PB-2x+31-x=1.
M+%/—=23/xT

\/4x—3 \/Sx 5

23 +

2x+1 2x+1

Y8x+9 +3/6x+7 =33+ 2x.

Ix—1+3N11-3x=2.

N+7x +32x-1=2x.

i/21—5x+3i/7—2x 1
7T—x T—x

PMix—x=4Yx -3Yox—1.

J9—x—-3J4-3x=1.

NTx+4+3313x+3 =435x+1.

2i/x—12+3i/x+12 s
x+6 x+6
i/8x+13_§/ X

x+1 x+1
Yx+3+33x+1=232x+1.
\/ \/22x+4

x+4 x+4
6x+16+/x+20 =74+ x.
Yx+397-x=5.
Jax-3+3J1+7x=3.
23543 —Y4—-3x =33x .
Y8x+11+3Y6+x=5.
235x-4-Px-2=3Yx.
Yx—1+x+1=4x.
{‘/17—x+{‘/x—15={‘/;.

6x+29 2-2x
3 +3 -1=2.
x+4 x+4
i/13x—3 \/ISx 4
3x+2 3x+2

N3x-5=1+36x-5.
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- </9x—32_4{/2x+21:1.
x+5 x+5

- </11x—2:1+</2x+13'
x+3 x+3

. ‘{/16x—8:1+4\/47+x'
x+7 x+7

35, 416 +35x—x* + 4 —x+1=332x+1.
—x+2x* +12x -1 3x° = 2x* —12x+23
3 + & 5 =2
x +11 x +11
9x2—2x+13_4\/2x2—3x+8 B
x> —x+3

36. ¢}

37. I

X —x+3

38. +1.

x3+12x2—12x+48_i/x3—3x2+3x—9
X' —x+4 X' —x+4

39 410x2—4x+13_1+4/—2x2+5x+10
' x+3 x+3 '

3 3
i +</ dx+2
2x—1 2x—1
—X

40.

{
3 2 3 2
41 i/le +23x +16+i/x +32x x:2.
x +1 x +1
3, .2 3,2
" i/zx £’ =208 3 2x 10
x —2x+4 x —2x+4
3_ —
43, 4 +2_4/M:1_
2x -1 2x -1
/ 2 2
44'4x +15x+73:1+4x 17.
x+6 x+6
2 2
45 i/x 2+4x+17:1+</4x2 5x+26
x —x+7 x —x+7

2
46, 4/4x2+3x+17+4/ 2x+3 99
X +x+5 X +x+5
2
47 4/15)6 :‘X+21+4 x2+6 122
x"+1 x +1
3 4.2 3
4. i/w+</ PRy
2x° +1 2x°+1
3.2 3
49. i/zx Y2y +4\/3—2.%”3=2.
x"+4 x +4
4 4 L3 _
50. ‘{/4_ x3+x+1 +4\/x 63x +3x 1:2.
3x"—x+1 3x"—x+1

Bai toan 44. Giai phuong trinh V2 —x ++/x +5v2x— x> =7

(xei).
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Lovi gidi 1.
Didu kién 0<x<2.

2
Pt V2—x+yx =1 (120) = =2+2/(2-x)x = V2x -’ ! 2_2,

Phuong trinh da cho tré thanh t+§(r2 —2)=7o 5 +2-24=0 12

5

So sanh diéu kién thu duge 1 =2 &2 -x+Jx =2 V2x-x’ =1 x=1.
Két luan tap nghiém ciia phuong trinh: § = {1} .

Loi gidi 2.
bicukién 0<x<2.

Pit V2—x =a;\x =b (a=0;6>0)

Ta thu dugc hé phuong trinh {

@ +b* =2 {(a+b)2—2ab:2
=

a+b+5ab=17 a+b+5ab="1
ab=1 47
2 212 ab=—
(7-5ab)” —2ab=2 __ |25a’b* —72ab+47=0 47 ab=1 5 25
& = S 9|lab=— & hoiac
a+b+5ab="1 a+b+3ab=" 25 a+h=2 a+b=—2
a+b+5ab="7
abzﬂ a(a+%j+%=0
25 (H& v6 nghiém).
12 12
a+b:__ a-‘,—b:——
5 5

ab=1 a(2—a)=1 a=1
= = =x=1.
atb=2 |a+b=2 b=1

Viy phuong trinh dé cho c¢6 nghiém duy nhat x=1.

Nhan xét.

Loi giai 2 cua bai toan 44 dya trén phép dat hai an phu, dua bai toan ban ddu vé mot hé phirong trinh doi
xing logi 1, huong giai thong qua cdc biéu thirc doi xitng véi tong va tich hai an a, b quen thugc. Theo cdch
nhin tong quan va chdt ché, 10’1 gidi 2 tuy mach lac song lai khd van tw, liéu ¢6 phdi lwa chon "toi uu" ?

Loi gidi 1 chi sit dung mot dn phu, két qua lai loai bot mét gid tri t, dan téi nghiém cia phwong trinh nhanh
chéng. Tuy nhién néu hai gid tri t déu théa man, dong hanh véi viéc chiing ta sé gidi hai phwong trinh chira
cdn, ciing ¢é nhiéu diéu thii vi sau do.

Xeét mot cach toan dién loi giai 1, cdac ban co thé thdy diéu kién ciia bién phu t=~2-x +\/;kh6ng chat.
Trong qud trinh gidi nghiém cia phwong trinh, si chdt ché nay (tic tdp gid tri cia bién phu t) nhiéu khi
khéng can thiét, mdc di rat hivu hiéu nguyén do sé loai bot nghiém t ngoqi lai ndo dé. Thanh thit, néu khéng
tim mién gid tri cho t, chi ding diéu kién "khéng chat — long” t >0 hodc t >0, va trong truong hop hai gid
tri t déu dwong, viéc gidi hai phuwong trinh chira can co ban c6 1é ciing khong co van dé gi. Xin luwu ¥ 16p bai
todn nhuw trén c6 chira tham so, yéu cau fim diéu kién tham so dé phuwong trinh c6 nghiém thoa man mgt tinh
chat nao dé cho trude, cong viéc tim mién gid tri la bat budc. Van dé nay tdc gid xin trinh bay tai Ly thuyét
phirong trinh, bat phwong trinh cin thire chita tham sé.

Bai toan 45. Giai phuong trinh V6 —x ++x+7 +,/(6—x)(7-x) =11 (xei).
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Loi gidi 1.
bicu kién -7<x<6.
Pit V6—x =a;x+7 =b (a=0;b6>0). Ta thu dugc hé phuong trinh
a’+b*=13 a’+b* =13 @’ +b” +2ab+2a+2b=35 _|(a+b) +2(a+b)-35=0
& & o
at+b+ab=11 2a+2b+2ab=22 a+b+ab=11 a+b+ab=11

2 6—x=4 x=2
=
3 6—x=9 x=-3

0

a+b=5
a+b=5 a(5—a)=6 a
S<la+rb=-7T & = =
ab=6 ab:6

a+b+ab=11
So sénh diéu kién thu duge tap nghiém S ={-3;2}.
Lavi gidi 2.
biéukién —-7<x<6.

2
Bét\/6—x+\/x+7=t:t2=13+2\/(6—x)(x+7 \/ )(x+7) t;B.Tacécécnhénxét
20, =13+2,J(6—x)(x+7) 213 = r>J—
t20; 2 =13+2,)(6-x)(x+7) <13+ (6-x)+(x+7)=26 = 0<1<~/26
Két hop lai suy ra J13<1<4/26. Phuong trinh da cho tr¢ thanh

=13
[+

=ller+21=35c1e{5-7}=>t=5

o1'=25c/(6-x)(7T+x) =6 x’+x-6=0<xe{-3;2}
So sanh diéu kién thu duoc tap nghiém S = {—3;2} .

Bai toan 46. Giai phuong trinh ~/5—x ++/x+5+5v25-x> =19 (xei ).

Léi gidi.

Didukién —5<x<5.Dit VS—x+/5+x=t =1 =10+2y25-x .

Taco 20,2 =10+2v25-x> 210=>12/10 va £ 2 0;£> =10+ 2y/25- x> <10+2y25 =1 <2/5

Két hop lai suy ra te[\/ﬁ;%/g] Phuong trinh da cho tuong duong véi
t=4

=195t +2t =88 = N=>t=4c =16 V25-x" =3 xe{-44}.
e

So sanh véi didu kién —5 < x < 5ta thu dugc nghiém S={-4;4}.

* =10

t+5.

Nhdn xét.

e Hai bai todn trén (45 va 46) déu la dang phuwong trinh giai duoc bang cdach sir dung mét an phu dia vé
phuong trinh bdc hai hodc dung hai an phu dwa vé hé phu’ang trinh doi xung logi 1.

e Trong truong hop ddt mot an phu t cdc ban cé thé tim mién gid tri cho t bang danh gid thong thuong (loi
gidi bai toan 46) hodc bt dang thire Cauchy (loi gidi 2 bai todn 45). Ngodi ra con con cé thé sir dung bat
dang thirc Bunyakovsky, bdt ddng thirc can thire co ban hodc sir dung tim gia tri nho nhat, 1én nhdt thong
qua khdo sat ham s6 (chwong trinh dai s6 16p 12 THPT). Moi cdc ban tham khdo thém cdc vi du sau day.

Bai toan 47. Giai phuong trinh v11—x ++/x+2 +2422+9x—x> =17 (xe i )

Loi gidi 1.
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Diéu kién —2<x<11.
Dit VI1-x =a;vx+2 =b (a>0;h>0) thu duge hé phuong trinh

a+b=5
a’+b* =13 a’+b*+a+b+2ab=30 (a+b)2+(a+b):30
= = S<la+b=-6
a+b+2ab=17 a+b+2ab=17 a+b+2ab=17
a+b+2ab=17
a+b=>5 b=5-a
& & :>ae{2;3}:>xe{7;2}
ab==6 a(S—a)=6
Két hop diéu kién —2 < x <11thu dugc nghiém S ={2;7}.
Lo gidi 2.

Diéukién -2<x<11.
Pit Vil—x +/x+2 =t =¢ —13+2422+9x—x* .
Ap dung bt dang thic Bunyakovsky ta c6 ¢ > 0;¢° :(M+M)2 £2(11—x+x+2):26:>tﬁx/%.
Ap dung bt dang thuc Ja+Vb=Ja+btaco t=\11-x+Jx+2 >13.
Do d6 ta c6 V13 <t <+/26. Phuong trinh da cho tré thanh
4+ —13=17 P +1-30=0 1 €{5-6} = 1= 5= 1> =25 13+ 2122+ 9x—x* =25
SN24+9x-x" =6 x’-Ix+14=0 xe{2;7}

Két hop diéu kién —2 < x <11thu dugc nghiém S ={2;7}.

Bai toan 48. Giai phuong trinh x++v5—x* +3xv5-x> =9 (xei).
Loi gidi.
Piéu kién —/5 < x<+/5.Pat V5- x> =y (»>0)ta thu dugc hé phuong trinh
(x+y=3
x+y=3 )
Xy =
X4yt =5 3x?+3)y2 =15 3(x+y) +2(x+y)=33 11 g
= & S x+y=— & 11
x+y+3xy=9 2x+2y+6xy =18 x+y+3xy=9 3 xX+y=——
x+y+3xy=9 3
| =20
Xét hai truong hop
x+y=3 =3-x
o Y & Y :>xe{l;2}.
xy=2 x(3—x)=2
x+y=-ot
. Y= 73 (Hé vo nghiém).
xy =20

Két luan tap nghiém ciia phuong trinh S = {1; 2} .

35—x

3x-1

Bai toan 49. Giai phuong trinh /25— x" =

Loi gidi.
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—-5<x<5
Diéu kién 1
)C?fg

Phuong trinh da cho twong duong véi x+(3x—1)v25-x* =35 x—/25-x" +3xy25-x* =35.

bat v25-x* =y (y 2 0)thu duoc hé phuong trinh

xy=12
2 2:2 — 2 = 2 2_2 12 =
x’+y° =25 - (x—y) +2xy 25<:> 9x*y* —208xy +1200 0<:> xy:@
x—y+3xy=35 x—y=35-3xy x—y=35-3xy 9
x—y=35-3xy

:>x2+x—12=0©xe{3;—4}.

. {xyzlz @{x(x+l):12

x—y=-1 y=x+1

o100 5)_100
T 3)7 9 {15+15\/ﬁ.15—15\/ﬁ}

=9x*-15x-100=0<= x e ;
18 18

x=y=2  |ypox_?>
Yy 3 y=x g

So sanh diéu kién ta thu dugc 4 nghiém S = {—4;3;

15+15\/ﬁ_15—15ﬁ}

18 7 18

Bai toan 50. Giai phuong trinh 3v2 — x* ++/9x% -8 +\/(2—x2)(9x2 -8)=5 (xei).
Loi g,

biéu kién §< x2<2.

bat 3v2-x’ =a;v9x* -8 =b (a2 0;b>0) thu dugc hé phuong trinh

b —10 ) ) , ~ a+b=4
) {(m) 2=t_flea)solea0)- e
a+b+§ab—5 ab=15-3(a+Db) ab=15-3(a+b) ab=15-3(a+b)

= @t & ¢ :>a2—4a+3=0:>ae{1;3}<:>x26{1 17}: -1;1;- \/ﬁ,\/ﬁ
ab=3 a(4—a)=3 9 3 3
i r}

So sanh voi didu kién suy ra phuong trinh d cho c¢6 4 nghiém, S = { L1;— 3 3
Nhdn xét.

Cdc bai todn tir 47 dén 50 ro rang cdac ban hoan toan co the giadi duoc bang phirong phdp déit mét an phu, dwa
vé perO’ng trinh bdc hai theo dn phu moi. Phuwong phap dat an phu dwra vé hé phuong trinh la mgt phirong phap
manh, phé bién, tuy nhién dwong 16i dy yéu cau lap ludn logic, kha nang lién hé, tong hoa kién thire va ky nang giai
hé phwong trinh cac logi. Nhan vo thdp toan, biét — hiéu — van dung — danh gid kién thirc la diéu hét sirc thuong
thay va hitu ich, nhung ciing phdi tity theo nang luc, kinh nghiém va gu trinh bay cia minh, vi vdy cac ban co thé tw
liea chon cdch gidi sao cho phit hop va tiét kiém thoi gian nhat.

Bai toan 51. Giai phuong trinh 274 —9x +34x+1+4,/(4-9x)(4x+1) =15 (xej ).

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGO VAN SO — QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8) 28

Loi gidi.
2 en 1 4
bicu kién —Zﬁxé—.

9
Dit 244-9x =a;3V4x+1=b (a20;b20)=> a’ +b* =25. Ta thu dugc h¢ phuong trinh

2,12 _ a+b="7

a’+b =25 @’ +b* =25 (a+b) +3(a+b)=70
bi2ab=15" |3a+3b+2ab=45" S qLarb=-10
+b+— = a+ +Z2ab = =

Ty 3a+3b+2ab =45 3a+3b+2ab = 45
a+b:7 b:7_a 5 7

Rt Rt =a —7a+12:0<:>ae{3;4}:>xe 0;,—
ab=12 a(7-a)=12 36

So sanh diéu kién —% <x< g thu duoc tap nghiém cia phuong trinh da cho la S = {O;%} .

Bai toan 52. Giai phuong trinh 5v1—4x +2v25x+4 +(1-4x)(25x+4) =11 (xej).
Loi gidi.
1

biéu kién —is x<—.
25 4

Dit VI-4x =a;+/25x+4 =b (a20;b>0)=> 254" +4b° = 41. Ta thu duoc hé phuong trinh
{25a2+4b2:41 - (5a+2b)2—20ab:41<:> (Sa+2b)" —20[11-(5a+2b)]=41
Sa+2b+ab=11 ab=11-(5a+2b) ab=11-(5a+2b)

Sa+ 20 +20(5a+26)-261=0 || T0=? S5a+2b=9

@{( a+2b) +20(5a+2b)-261= o sas2m =29 :{ Z+2 =
= — aop =

ab=11 (5a+2b) ab=11—(5a+2b)

2b=9-5a 2 a=l|x=0
= =5 -9%a+4=0< 4 < 9

a(9—5a):4 a=— xX=—

5 100

Dbi chiéu diéu kién di dén két luan nghiém S = {o;%} .

Bai toan 53. Giai phuong trinh ~/4x+5+4/(1-x)(4x+5) =3-2v1-x (xei).
Loi gidi.
Diéu kién —%s x<1.

bat vV4x+5=u;2+1—x :v,(u ZO;\/ZO):u2 +12=9.

Phuong trinh da cho tré thanh u+2uv =3—-v < u+v+2uv =3. Ta thu dugc hé

2 2
{(quv) —uv—9<:>{(3—2uv) _uv_9:>4u2v2 —12uv=0<:>uv(uv—3)=0.
u+v+2uv=3 u+v=3-2uy

v uv:0<:>(4x+5)(1—x)=0<:>xz—%;le.

v ouv=3 <:>4(4x+5)(1—x)=9(:>16x2 —16x+11=0<::>4(2x—1)2 =—7 (VO nghiém).
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K. e o A A .« 3Kk ’ A 5
bai chiéu diéu kién di dén dap s6 x = —Z;x =1.

Bai toan 54. Giai phuong trinh +/5—4x +2Jx+3 +4,/(5-4x)(x+3) =13 (xe).
Loi gidi.

biéu kién —3<x s%.

Dit V5—4x =a;Wx+3=5,(a=20;h>0) tacd a* +4b* =17.

Phuong trinh da cho tré thanh a +2b+4ab =13. Ta thu dugc hé phuong trinh
{a2+4b2:17 @{(a+2b)2+a+2b:30®{(a+2b—5)(a+2b+6):0
a+2b+4ab=13 a+2b+4ab=13 a+2b+4ab=13

a+2b=5 a=5-2b a=5-2b 1 11
& & & Sbhes—2r=>xeq——;l
ab=2 (5—2b)b=2 (b—2)(2b—1)=0 {2 } { 4 }

Dbi chiéu diéu kién ta thu duoc hai nghiém x = —%; x=1.

Bai todn 55. Gidi phuong trinh 3(14+x)’ +3/(14—x)’ ~196—x* =7 (xe}).
Loi gidi.
Diukién xe| .Dat d+x=a;14—x=b=da’ +b* =28.
Phuong trinh di cho twong duong véi a” +b> —ab =3 . Ta c6 hé phuong trinh
{a3+b3=28 {(a+b)(a2+b2ab)—28 {a+b=4 {a+b:4
& N

5 =
a’+b*—ab=1 a+b>—ab=7 (a+b) —3ab=17 ab =3
b=4-a b=4-a
= =2 < ael{l;3}=>xe{-1313}
a(4—a)+3:0 a‘t—4a+3=0

Phuong trinh da cho c6 tap nghiém S ={-13;13}.

Bai todn 56. Gidi phuong trinh (3x—2)" +3/(11-3x) +3f(3x—2)(3x—11)=3  (xe}).
Léi gidi.
bicukién xe; .
Dit Y3x—2 =a;J11-3x =b = @’ +b* =9 . Phuong trinh di cho tré thanh a* +b> —ab=3.
Ta c6 hé phuong trinh
a’+b*—ab=3 a’+b*—ab=3 a2+(3—a)2—a(3—a)=3
= =
a+b>=9 a+b=3 b=3-a
a’-3a+2=0
=
b=3-a

:>ae{1;2}:>xe{l;?}
K 1A oA . 10
Két luan tap hop nghiém S = l;? .

Bai toan 57. Giai phuong trinh J/1-x +J1+x+331-x* =5 (xe}).
Loi gidi.
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Piéu kién x e .
bat J-—x= a;i/l + x = b ta thu dugc hé phuong trinh
{Lf +b =2 @{(a+b)3—3ab(a+b)=2©{(5—3ab)3 ~3ab(5-3ab)=2 ()

a+b+3ab=5 a+b=5-3ab a+b=5-3ab
bit 3ab=331-x> =t =1 <3 thi

=3
(*) = (5-1) —t(5-1) =2 —16° +80t —123 =0 < (1 -3)(£ - 13t +41) =0 = z=13+2£>3
13-+5
= >3
L 2
Véi t=3 < 3J1-x* =3 < x* =0 < x = 0. Két luan phuong trinh ¢6 nghiém duy nhit x=0.
N o \ 2
Bai toan 58. Giai phuong trinh 3/3x—2 +34—-3x = (xei).
3(4-3x)(3x-2)
Léi gidi.
Didu kién x#—x %2
3 3
bat i/3x—2=a;%/4—3x:b.Tathudu(ychéphu:o’ngtrinh
3 3
=2 ((4b) —3ab(a+b)=2  [(a+b) =8 {a+b:2 b=2-a {azl
= = = = = =>x=1.
ab(a+b)=2 ab(a+b):2 ab=1 0(2—0)21 b=1

a+b=—
ab

Vay phuong trinh da cho c6 nghiém S = {1} .

2
Bai toan 59. Giai phuong trinh 3/(x+6)(x—1) = xei).
p g ( )( ) {/x+6—{/x—l ( l)
L&?'giéi.
biéukién xej .
2

Pat Ix+6=a;dx-1=b=da’-b*=17. Phuong trinh da cho tr¢ thanh ab = 5
a—

Ta thu dugc hé phuong trinh

3 3
@b =T ((a=b) +3ab(a=b)=T7 _[(a-b)3=1
= =
ab(a—b):z ab(a—b)=2
a—b:l a:b+1
= = =>be{-%1}=>xe{-7;2}

ab=2 b(b+1)=2

Vay phuong trinh da cho ¢6 hai nghi¢ém x=-7;x=2.

8

W (xei).

Bai toan 60. Giai phuong trinh 33/x+7 —23/x =

Loi gidi.
bicu kién x> +7x#0.
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Piat Yx+7 =a;3/x =b= a® —b* =7 . Phuong trinh di cho tré thanh 3a—2b :i.

ab

Ta thu dugc hé phuong trinh

a-b'=17 B b =7
{ = 8(a’~b*)="7Tab(3a—2b) =0 8a’ ~21a’b+14ab’ —8b’ =0

3a—2b:i<:> ab(3a—2b):8
ab

a=2b

—2b)(8a® —5ab+4b> ) =0
& (a=20)(8¢" —Sab+40?) ©[8a2—5ab+4b2:0

a=2bsx+7=8xx=1.

2
b=0 7
8a2—5ab+4b2:0<:>8(a—%bj 130231)2_0 16 <:>a:b=0<:>{x 0 (Hé v6 nghiém).

Viy phuong trinh dé cho c¢6 nghiém duy nhat x=1.

Bai todn 61. Gidi phuong trinh 23/(2x—1)’ (6x—5) =1+3/(2x-1)(6x=5)  (xe}).
Loi gidi.

biéukién x e .

Dit 32x—-1=a;36x—5 =b= 34’ —b* = 2. Phuong trinh di cho tré thanh 2a°h =1+ ab>.
Ta c6 h¢ phuong trinh

3a-b* =2
4 =3d’~b' =2(2a’b—ab*) = 3a* ~ 4a’b+2ab’ ~b* = 0
2a°b—ab® =1
<:>(a—b)(3a2 —ab+b2):0<:> a=b
b —ab+3b> =0

a=b2x-1=6x-5<=x=1.

2 1
b——a=0 2x =1
bz—ab+3b2=0<:>(b—laJ +Ea2=0<:> 2a Sa=b=0< * (H€ v6 nghiém).
2 4 4=0 6x=>5

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

Nhdn xét.

Xuyén suot cdc bai todn tir 44 dén 61, loi gidi déu sir dung hai an phu, hé qua tat yéu dwa vé mét hé phwong
trinh hodc doi xiung hodc hé dong bdc (dang cap). De c6 dwoc sw lién hé chdt ché va hop Iy nhat giita cdc
an phu, trong nhiéu tmm’ng hop can nhén thém hé so. ' '
Trong cac bai toan dwa vé hé, cac ban chu y dat diéu kién xdac dinh va sir dung cac hcfng dang thirc sau de
thudn tién cho viéc tinh todn

a+b’ = (a+b)3 —3ab(a+D)

a-b = (a—b)3 +3ab(a—b)
Mot s6 bai todn hé phwong trinh thu dwoc dia mat tinh déi ximg, thay thé vao dé la hé phwong trinh dong

bdc da biét cach gidi. Luu y trong qud trinh giai, sau khi tim duoc ty I¢ giita a va b cac ban co thé tinh ngay
dwoc nghiém ciia phirong trinh ban dau va thir lai (khong nhat thiét tim cu thé tat cd cdc gid tri a va b).

Bai todn 62. Giai phuong trinh x3/9— ©° (x+%/9—x3 ) =6 (xei).
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Lo gidi.
bat ¥9-x" = y = x* +)’ =9. Phuong trinh da cho tr¢ thanh xy(x+y)=6.
Ta thu dugc hé phuong trinh
X+’ =9 (x+y)3—3xy(x+y):9 (x+y)3=27
=S &
xp(x+y)=6  |xy(x+y)=6 xy(x+y)=6

xy=2 x(3—x)=2

Két luan phuong trinh ban du co hai nghiém x=1;x=2.

c{x+y:3©{y:3_x = (x-1)(x-2) =0 xe{1;2}

Bai todin 63. Gidi phuong trinh x3/5+3x° (x+%/5+3x3 ) =6 (xej).
Loi gidi.
Dit J/5+3x° =y = )’ —3x’ =5. Phuong trinh di cho tré thanh xy(x+y) =6.
Ta thu duogc hé phuong trinh
P-3xP =5
4 :>6(y3—3x3):5xy(x+y)<:>18x3+5x2y+5xy2—6y3:0
xy(x+ y) =6

y=2x
2x—y)(9x” +14xy+6y°)=0
Q( ¥ y)( Ty ) ®[9x2+14xy+6y2=0

2
. 9x2+14xy+6y2=0<:>9(x+gyj +§y2:0<:>x=y=0 (Loat).

5 y=2x y=2x
- =4X = =
4 2x*3x=6 .

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

=x=1.

Bai toan 64. Giai phuong trinh (x+3)\/—x2 —-8x+48 =x-24 (xe i)-

Loi gidi 1.

bicu kién -12<x<4.

Dit x+3=a;V-x"—8x+48 =b (b2 0)= a’ +b* =x" +6x+9—x" —8x+48 =57 - 2x.
Phuong trinh da cho tr¢ thanh ab =x—-24 < 2ab=2x-48.

a+b=3 V-x*—8x+48 =—x
=
atb=-3 | J_x>—8x+48=-x-6

x<0
. \/—x2—8x+48=—x<:>{ ox=-2J7-2.

Két hop lai ta c6 (a+b)’ =9:{

X +4x-24=0
x<-6
= o’ -8x+48=—x-61 & x=-5-31.
x +10x-6=0
Két luan phuong trinh d4 cho c6 tdp nghiém S:{—Z\ﬁ —2;—5—@}.
Loi gidi 2.

Diéu kién —12 < x <4 . Phuong trinh d4 cho tuong duong véi
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2(x+3) —x* —8x+48 =2x—48<:>48—2x+2(x+3) —x*—8x+48=0
@—x2—8x+48+2(x+3)\/—x2—8x+48+x2+6x:0 (1)
Pat V—x? —8x+48 =¢ (1> 0)thi (1) & 2 +2(x+3)t+ x> +6x =0 (14x)" +6xt +6x=0

t=—x {\/—x2—8x+48——x
=

c>(t+x)(t+x+6):0<:{

t=-x=6 || x> _8x+48=—x—6
Xét hai truong hop
x<0
= x-Sy +48=—x e S x=-2/1-2.
X" +4x-24=0
x<-6
= Jx?-8x+48=—x-6c1 & x=-5-31.
x"+10x-6=0
Phuong trinh ban d4u c6 hai nghiém x==2J7-2;x=-5-4/31.
Loi gidi 3.

Diéu kién —12 < x <4 . Phuong trinh d4 cho tuong duong véi
2(x+3)3-x" —8x+48 =2x—48 & 2(x+3)v/-x* —8x+48 +48-2x =0

—x* —8x+48+2(x+3)\/—x2 —8x+48 +x*+6x+9=9

3 2 V=x" —8x+48 = —x
@(\/—x _8x+48 +x+3) PN
N-x"—8x+48 =—x—6

Xét hai truong hop
x<0
> -x'-8x+48=—x , ox=-247-2
X +4x-24=0
x<-6
> V-x'-8x+48=—x-6 , o x=-5-4/31
x +10x-6=0
Vay phuong trinh ban dau c6 hai nghiém x=-237-2;x=-5-4/31.
Loi gidi 4.
bicu kién —-12<x<4.
, N 2 x20 A , ~ R ~
Xét truong hgp V—x"-8x+48 =x <4 Py 0<:>x=2\/7—2 (Khong théa man phuong trinh da cho)
X" +4x-24=

Xét truong hop x # 27 -2 , phuong trinh da cho tuong duong véi

(x+3)V—x"—8x+48 +x(x+3)=x" +4x-24

2 J—
& (x+3)(V=r —8x-+48 +x) =2 +4r—24 & 2(x+3). Sl e S NN V!

V=x" —8x+48 —x

X' +4x-24=0
<:>(x2+4x—24)[ 2x+6 +1j=o©{

J=x* —8x+48 —x J—x?—8x+48 =—x—6

x< -6
. \/—x2—8x+48=—x—6<:>{ o x=-5-31.

X +10x-6=0
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x=2J7-2
x=-27-2

P3i chiéu truong hop, két luan tap hop nghiem § = {247 -2;-5-+/31}

e X +4x-24=0<

Nhdn xét.

o Loi gidi 4 bdi todn 64 sir dung ding thirc lién hop sau khi xét trwong hop mdu thire bang 0 (luu ¥ diéu ndy
ciing thwong xdy ra véi mét sé bdi todn), loi gidi 3 sit dung bién doi twong dwong thong thwong, thém bot
tao hang dang thirc, loi gidi 2 sir dung phép ddt an phu khéng hodn toan, nhitng ky thudt ndy c¢é 1é da quen
thudc véi nhiéu ban hoc sinh sau khi doc tuan tw tdi liéu dat an phu cdc phc”in trudc. Ngoai ra con phuong
dn binh phirong truec tiép (cé kéo theo diéu kién) ciing cho két qua twong tur.

o Trong tam tai liéu la loi giai 1, ddy la mot bai todn dac thu cua phwong phap dat a an phu khdong hoan toan,
nhung véi cdch nhin khdc bang cdch dat an phu thudn tity dwa vé hé phwong trinh doz xu"ng logi 1, mac du
chi la hé tam thoi voi hai phwong trinh ba an a,b,x , tuy nhién véi mot chiit may mdn vé hinh thire, chiing ta

dd c6 mét 1oi gidi linh hoat va mang tinh bdt ngo. Piém nhin chi dao la thu dwoc hang ddng thire
(a +b)2 =9, néu khéng xudt hién diéu nay thi phieong én nay gan nhw thdt bai. Trong nhitng trieong hop
ddc biét nhu thé nay, néu bdi todn chuyén thanh gidi bdt phwong trinh thi phwong dn trén van con kha thi.

Bai toan 65. Giai phuong trinh v—x* —8x 148 = 20— (xei).

3+x
Lo gidi 1.
L —12<x<4
bicu kién
x#-3
Phuong trinh da cho twong duong véi (x+3)+/—x* —8x+48 =28 —x [1]

bat (x+3)—\/—x2—8x+48 =t=>=x"+6x+9—-x’ —8x+48—2(x+3)\/—x2—8x+48
_ 42
:>(x+3)\/—x2 -8x+4 :¥

9y —¢2 N-x*—8x+48=x+2 |2
Khidé [l 2270 _08 vori=le (x+3)~=x ~8x+48|=1 & 2
2 N-x*—8x+48 =x+4 [3]

Xét hai truong hop xay ra

>-2
= [2]e xz o x=+31-3.
X +6x-22=0

x=>-4
= [3]eq, o x=4J2-4.

x +8x-16=0
Déi chiéu diéu kién thu duoc tip nghiém S = {\/i NG 4} .
Léi gidi 2.
S {—12£x£4
biéu kién

x#-3

bit x+3=u;vV—-x" —8x+48 =v (VZO):Mt2 +v> =57-2x.

Phuong trinh da cho tré thanh uv =28 - x < 2uv =56 —-2x .
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24y =57-2 u—v=I1
Ta c6 hé phuong trinh vy x:>u2+v2—2uv:l<:>(u—v)2:1<:>
2uv =56 —-2x u—-v=-1
x>-2
o u-v=lox+2=v-x"-8x+48 1 & x=+/31-3.
X +6x-22=0
x>-4
e yu-—v=-ISx+d=A/-x"-8x+48 & 5 ox=4J2-4.
x +8x—-16=0

So sénh diéu kign, két luan tap nghiém § = {\/31-3;4v2 -4},

Nhdn xét.
> Hai l6i gidi trén cé thé néi la ciing ban chat, nhung khdc nhau cdch trinh bay. Ban chdt dé bai xudt phdt tir
dang thirc (a +b)2 =k (k > 0), thay thé a va b béi cdc da thirc hodc can thike phire tap. Nhitng 101 gidi dang
nhu thé nay dwoc xdy dwng tir nhitng yéu té6 "may mdn" duw dinh trudc boi tac gia bai toan !
» Ngodi hai loi gidi trén ddy, bai toan con c6 4 1oi giai khac bang binh phuong truc tiép (kéo theo dieu ki¢n),
dat an phu khong hoan toan, bién doi twong dwong phan tich binh phwong va sw dung dang thicc lién hop
nhw bai toan 64. Tac gia xin duoc khong trinh bay. Moi quy ban quan sdt cac vi du tiep theo.

Bai toan 66. Giai phuong trinh 3x” +2(x—1),/(x—1)(2x—1) =5x+2 (xeq).

Loi gidi.

biéu kién levxS%.

Pt x—1=a;\2x* —3x+1=b (b>0)= a* +b> =3x> ~5x+2 .. Phuong trinh da cho tr& thanh

a+b=2 2x* —3x+1=3-x [2]
a+b=-2" | 0¥ el ox-1 [
x<3 @{xSB @xe{\/ﬂ_.?,;_\/ﬂjq}'

x> +3x-8=0 2 2
x<-1 {xﬁ—l

a*+b*-2+2ab=2 s (a+h) =4<:>|a+b|=2<:{

0 (H¢ v6 nghiém).

2x* =3x+1=x>—2x+1 X —x=
So sénh diéu ki¢n, két luan nghiém S = {\/4—;_3 . \/4—; 3} |

Bai todn 67. Giai phuong trinh 5x” +4(x—2)vI1+x+x” =1 (xei).

Loi gidi.

bicukién xe; .

Piat x—2=u;\1+x+x° :v(v>0):>u2+4v2:x2—4x+4+4(1+x+x2):5x2+8.

Phuong trinh da cho tr¢ thanh

u+2v=3 21+ x+x> =5-x (1)

W+ 47 —8+duv =1 (u+2v) =9@{

u+2v==3  oJl4x+x’ =—x-1  (2)

Xét hai truong hop xdy ra
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x<5 x<5 WT-7 4JT+7
o (e N s o9 Sxe ;= :
4(1+x+x")=x"=10x+25  |3x° +14x-21=0 3 3
x<-1 x<-1
o (2)e = Heé vo6 nghiém).
() 4(1+x+x2)=x2+2x+1 3x2+2x+3=0( ' ghim)
Vay phuong trinh da cho c6 nghiém S:{4\/Z_7;—4\/73+7}.
Bai todn 68. Giai phuong trinh 2x* =2(1-x)vx’ —2x+3+4x+21  (xej).
Lo"‘igidi.
bicukién xe; .
Phuong trinh di cho twong duong véi 2x* —4x +4—2(1 —x)\/x2 —-2x+3=25.
Bétl—x:u;\/x2—2x+3:v(v>0):>u2+v2=2x2—4x+4.Tathuduqc
u2+v2—2uv:25<:>(u—v)2=25©(u—v—5)(u—v+5)=0
{XS—‘I- x<—4 13
X2 +8x+16=x"—2x+3 10x=—13 TN
<:>(—x—4—\/x2—2x+3)(6—x—\/x2—2x+3)=0<:> o o 10
x<6 {x£6 x_ﬁ
X —12x+36=x —2x+3 10x =33 10

Vay phuong trinh da cho c6 nghiém S = {—%,%} .

Bai toan 69. Giai phuong trinh 2x* —6x+3+2(x—2)/x(x-2) =0 (xei).
Loi gidi.

x=>2

x<0

bat x—2:a;1/x(x—2) =b=a’+b> =2x"—6x+4.
Phuong trinh da cho tro thanh a® +5* —1+2ab =1 (a+b) =1 |a+b|=1.
Xét hai truong hop xay ra

biéu kién {

x<3 9

" g+b=l x(x—2):3—xc> 5 5 Sx=—.

x —2x=x"—-6x+9 4

b=-le Jx(x-2) =1 i (Hé v nghiém)

s g4+b=-1l I x(x-2)=1-x& & vOo nghiém).
x*=2x=x*=2x+1 ghie

Vay phuong trinh ban ddu c6 nghiém duy nhat x = % .
Bai todn 70. Giai phuong trinh 13x° —8x+12=12(x—1)vx’ +1 (xej).
Loi gidi.

bicukién xe; .

bit x—1=u;\x*+1=v (v>0):> 4u® +9v* =13x> —8x +13.
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. . 5 5 2 2u-3v=1
Phuong trinh khi do6 tr¢ thanh 4u” +9v —1=12uv<:>(2u—3v) =le 9y —3 {
u—-3v=—
> x> — xX=— .
» 2u-3v=1<2x-3=3Vx"+1 < 2 & 2 (H¢ vo nghiém).
4x* —12x+9=9x"+9 5x*+12x=0
x>2 x>E
> u-3v=-lo2x-1=3x'+1:" 2 s02 (Hé vo nghiém).
4" —4x+1=9x"+9  [5x" +4x+8=0
Vay phuong trinh da cho v6 nghiém.
Bai toan 71. Giai phuong trinh (1—x)(3+x):2 +1 (xei).
+x
Loi gidi.
N -3<x<1
bicu kién
x# -2
Phuong trinh da cho bién d6i vé (2+x),/(1-x)(3+x)=x+3  []]
bat 2+ x=u;\/(1-x)(3+x) =v (u=0;v20)=u’ +v’ =2x+7
2 2 —v=1
(1]t thanh w =" "3 (uov) =1 | * 7"
2 u-v=-1
x>-1 x>-1
o u—v=lsl+x=vJ-x"-2x+3 < 5 5 9, o x=~2-1.
X +2x+1=—x"-2x+3 x“+2x-1=0
x>-3 x>-3
e u—v=-lo3+x=V-x"-2x+3 < 5 5 <9, o x=-1.
X +6x+9=—x"-2x+3 x“+4x+3=0
So sanh véi diéu kién ta thu duoc tap hop nghiém S = {\/5 — 1;—1} .
Bai todn 72. Gidi phuong trinh Sx+(2x+1),2(3x-2x"-1) =1 (xej).
Loi gidi.
Biéukién%éxél.
Dt 2x+1=a;,(2(3x—2x" -1} =b=a’ + b’ =10x-1.
. - L. 2 a+b=1
Phuong trinh da cho twong duong véi 5x+ab=1<>2ab=2-10x.Suyra (a+b) =1 |a+b|=1< o
a+b=—-
x<0 x<0
% atb=1oVox-4x -2="2x{ , o8 (H¢ vo nghigm).
4x° =6x—4x" -2 4x° -3x+1=0
x<0 x<0
P a+b=—lVox—4x"-2=2-2x , , SN, (H¢ vo nghiém).
4x° +8x+4=6x—4x" -2 8x"+2x+6=0

Két luan phuong trinh da cho v6 nghiém.

Bai toan 73. Giai phuong trinh 4(x—2)v/x* —4x+5+5x> +12=20x  (xe).
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Léi gidi.
bicukién xe; .
Pt x-2=u;Vx’ —4x+5=v (v>0) taduge 4u’ +V7 =x" —4x+5+4(x’ —4x+4)=5x" —20x+21.

2u+v=3
Phuong trinh da cho twong duong véi 4u’ +v° —21+4uv+12:O<:>(2u+v)2 =9<:{2u Y ;
u+v=-—
Xét hai truong hop
o Qutv=3oVxr—4x+5=7-2x=1 4 (Hé vO nghiém).
X' —4x+5=4x"-28x+49
x<l 2
o u+v=-3Jx'—4x+5=1-2x<7 2 <:>x=—T.
X' —4x+5=4x"—4x+1 3

Két luan phuong trinh di cho c6 tdp nghiém S = {—i} .

N

2
Bai toan 74. Giai phuong trinh % =2~/2x" —x+2 (x € ) .
-2x
Loi gidi.
Diéu kién x = % . Phuong trinh da cho tuong duong voi
6x° —5x+2=2(1-2x)V2x" —x+2
& 4x° —4)c+1+2(2x—1)\/2x2 —x+2+2x —x+2=1

2
<:>(2x—1+\/2x2—x+2) e 2x—1+\/2x2—x+2‘=1

|22 a2 =l V2xl—x+2=1-x (1)
2x—1+~42x" —x+2=-1 [2x"—x+2=-x (2)

Xét hai truong hop xay ra
1-x>0 x<1
> (1)@ , , , oSxed.
2x —x+2=x"-2x+1 x +x+1=0
x<0 x<0
> (2)e ) , 99, oSxed.
2x°—x+2=x x"—x+2=0

Két luan phuong trinh d cho v6 nghiém.

Bai tap tuwong tu. )
Giai cac phuong trinh sau trén tap hop sé thuc

I B=x+/x+6+8J(3-x)(x+6)=3.
2. \3-2x+32x+7 +11(3-2x)(2x+7) =37.

3. 3x+4—9x> +6x3/4—9x* = 2.
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4. (Sx+1)V25-x* =67 —-x.
5. ﬂ+x(m+l)=l.
6. 5VI-x+25x-24+7,/(1-x)(25x~1) =1.
7. (4-x) +3(x-2) +3f(4-x)(x-2) =3.
8. J(5-x) +3(x=3) +33f(5-x)(x—3) =5.

o YT x5
Y(7-x)(x-5)+1

10. 2x—1+232x+1= L

J1—4x*

11. 333x—2 —234x -3 =

12. Yx+3MN—x +3yx—x* =1.
6

13. 3/x(9—x) =——————.

VO =

14, 24-x* =3x+4 =

+1.
x+2

15. (x—l) (1—x)(x+5):3x+%.

S5x+4

x=5

2-2x" —7x
x+1 '

2
18, X274 [(x-2).

x—1
19. 4x2—5x+2(2—x)\/5—x =3.

20. 2xv/x’ +3x+2+x(2x+3):7.

5x% =26x+11
3—x '

22. 9x° —58)c+54+6(x+2)\/x2 —4x=0.

2
23. 4x* — :‘”;rﬂ.
—X

16. 2 (1—x)(x—4) =

17. 2J(x+2)(x+3) =

21. 44/x* = 2x =

Bai todn 75. Giai phuong trinh -+ _3
X J5—x* 2

Loi gidi.
biéu kién —\/§<x<\/§;x¢0.
Pat J5-x" =y (y>0):>x2+y2:5.

1
YBx-2)(4x-3)

(xei).
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Phuong trinh da cho tuong duong véi 1 + 1 = % Ta c6 hé phuong trinh
X

y
2x+2y=3xy
1 1 3 = -
—4—== 2x+2y=3xy 2x+2y =3xy x+y=3 x+y=3 Xy
e P2 5©( )24()5© - 2 5
+ - = + ——(x+y)= Xy =
X4y’ =5 (e ) =29 gy x+y=—é g xXy=-—=
3 2
. Y d :>xe{l,2}
xy=2 x(3—x)=2
5|, (x+5j
X+y=—= =T 2 1 /
3 _ P
. 3o 63 +10x—15=0 = x e | VIS 5 =V1IS
5 ( 5] 5 6 6
Xy =—— X\ x+—|=—
2 3) 2

So sanh diéu kién thu duoc nghiém S = {1;

) —5+\/115}
b 6 M

Bai toan 76. Giai phuong trinh 1 =2 (xei).

Loi gidi.
|x| < \/E

Diéu kién
x#0
Dit 2—x2:y,y>0:>x2+y2:2.Phucmgtrinhdﬁchotuongdu’ongl+l:2<:>x+y:2xy.
Xy

Ta thu dugc hé phuong trinh

2 2 2_ — 2.2 —
{x +' =2 _ J(x+y) -2 2@,{4” 2xy 2j(xy_1)(xy+2):o.
x+y=2xy |x+y=2xy X+y=2xy

x'=2x*+1=0 x* =1

x<0
¢ xy=-2xV2-x =—2©{ x=—\/§+1.

x>0 x>0
<> xy=1<:>x\/2—x2=1<:>{ <:>{ < x=1.

=
xt42x7-2=0 2
Két luan phuong trinh ¢6 hai nghiém x =1;x = — 1 +2\/§ .
N ] 1
Bai toan 77. Giai phuong trinh —+ =2 (xej).
X 3 2_x3

Loi gidi.
biéu kién x;tO;x;ti/E.
it /2 -x° :y(y;r&O):>x3+y3 =2 . Phuong trinh da co tr¢ thanh l+1=2.

Xy
Ta thu dugc hé phuong trinh
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1 1
—+—=2 {x+y=2xy {x+y=2xy x+y=2xy
y = 3 PN
¥4y =2 (x+p) =3xp(x+y)=2  |4x°y’-3x"y*-1=0 (xy—l)(4x2y2+xy+1):0
xX+y=2xy
x+y=2__ [x+y=2xy
el xy =1 Py hodc L,
2.2 xy=1 4x"y +xy+1=0
4x°y +xy+1=0
xX+y=2x
° 2y2 Y (H€ vo nghi€ém).
4x°y +xy+1=0
x+y=2xy x+y=2 y=2-x , L 3
¢ A N :>(x—1) =0< x =1 (Thoa man dicu kién x;tO;x;t\/E).
xy=1 xy=1 x(2—x):1

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

1

1
+ =
Vi-x ~l+x

Bai toan 78. Giai phuong trinh

2 (xei).
Lévi giii I.

biéukién -1<x<1.

Phuong trinh di cho twong duong v6i v1—x ++/1+x =241-x" .

Piat V1-x + 1+x:t(\/§£t£2):>t2 =2+24/1-x* . Ta thu duoc
t=-1
t=12—2<:>(t+1)(t—2):0c>L_2 =t=2=1=4o1-x" =1 x=0 (Théaman-1<x<1).

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

Loi giai 2.

bicu kién -1<x<1.

Pit Vi-x =a;\1+x =b (a>0;b>0) ta thu duoc hé phuong trinh

a+b=-1

—+—=2 a+b—-2ab=0

a b
So sanh véi diéu kién thu dugc nghiém duy nhit x=0.

a+b=2ab 2+b—2ab

Bai toan 79. Giai phuong trinh 1 + !

=2 xXej).
St e
Loi gidi.
_4 _4
pitukign | V2 <x <2
x#0
bat ¥2-x* =y (y>0)=x*+ " =2 ta thu dugc hé phuong trinh

x4+y4:2 4 4 2 2\?

+y" =2 + —2x*y* =2
1 1 ) @{x Y @{(x y) *
— 4 —=

Xy

X+y=2xy | xP4y? =4x’yt —2xy

a2+b2=2 2 2 2
b"=2 - = +b=2 =
1 1 @{a " @{(a+b) (a+b) 2<:> a+b=2 :{a @{a_ =x=0.
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=1 | x'N2-x"=1
Dt xy=t= (462 ~2) ~26° =2 =8 97 +1=0 (£ -1)(87 1) = o
87 =1 |8x*2-x* =1

4
x*(2-xt)=1 o 8-3v7 [8+43v7 [8-3v7 [8+3v7
= 8i3ﬁ:xe L1 2 8 ;=4 = .

64x4(2—x4):1 xt= . 8 8 8

Thir lai ta chon cac nghiém S = {1;1;1/82\/7;§/8+3\/7}

8

Nhdn xét.

e Cdc bai todn tir 75 dén 79 dwoc gidi bang phwong phdp dat an phy dira vé hé phwong trinh doi xirng logi 1.
Ngodi ra cdc ban cé thé lya chon phwong phap dat mot an phu va dwa vé phirong trinh bdc hai (1oi gidi 1
bai todn 78). Lueu y ddt diéu kién cho dn phy méi va thir lai nghlem

o Trong qud trinh gidi hé doi xitng, wu tién sir dung cdc hang dang thirc va biéu thire doi xirng giita cdc bién
phu dé dat hiéu qud nhanh nhat, tiét kiém thoi gian dong hanh giam thiéu sai lam trong tinh todn. Sau khi
da tich lity dwoe kinh nghiém gidi phwong trinh, cdc ban c6 thé nhin bai todn theo nhiéu hwéng khdc nhau,
va ¢6 gidi phdp hop Iy, phwong phdp dwea vé hé phirong trinh déi khi khéng con toi wu nita.

Bai toan 80. Giai phuong trinh hx , S7x g (xei)
V5-2x  5+2x

Loi gidi.

biéu kién —§<x<—.
2 2

Pit V5-2x =a;\/5+2x =b (a>0;b>0)= 2x=5-a’ =b> 5. Ta thu dugc hé phuong trinh

a’+b* =10 (a+b) —2ab=10 2
b = o 15(a+b) = (a+b+16) LT0) 710
& 10-(b=5 a+b)=(a ——
0+5-a | (b )16 —ls(a;b)=a+b+l6
a a

Pt a+b=1(t>0)= 30t =(t+16)(¢* =10) < £ +161° 40t =160 =0 < (£ = 2)(£* + 20 +40) = 0= 1 =4

SV5-2x+5+2x =4 & 10+2V25-4x" =16 ©~25-4x =3 & ¥’ =4 & x e {-2;2}
Thir lai thay théa méan phuong trinh da cho. Két luan nghiém S ={-2;2}.

L3 (xei)
J0—x J10+x 2x Ve

Bai toan 81. Giai phuong trinh

Léi gidi.
biéukién —-10<x<10;x=0.
Dit V10-x =a; V10+x =b (a > 0;5 > 0) thu duge @’ +5’ =20. Honnita x=10-a’ =b*-10.

10-a> b»*-10 3 10 10 3

Phuong trinh da cho tr& thanh - =~ o —+—="+a+b<=20(a+b)=[2(a+b)+3]ab
a b 2 a b 2
Ta c6 hé phuong trinh
20 b 2 b 3 b 20(a+b)=|2(a+b)+3 |ad
(a+b)=[2(a+b)+3]a ( 2) [2(a+b)+3] =40(a+b)=[2(a+b)+3][(a+b)" ~20]
a’+b* =20 (a+b) =2ab +20

bat a+b=¢ (¢ > 0)thu dugc 2¢° +3¢° —80z—60=0<:>(z—6)(2t2 +15t+10)=0:t:6 (Do t>0).
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t=6V10-x +V10+x =6 20+2y100- x> =36 < V100-x" =8 < x* =36 < x € {-6;6}.
So sénh diéu kién ta thu dugc nghiém § ={-6;6} .

Bai toan 82. Giai phuong trinh

W7—4x 17+4x 5 '

Loi gidi.

biéu kién —£<x<£.
4 4

bat V17 —-4x =u;~N17 +4x =v,(u >0;v>0):>u2 +vi=34va dx=17-u’ =v*-17.
Phuong trinh ban dau tré thanh
NT-u V1T

! 4 4 4 21-u> 21—V 16 21 21 16
+ =— < + =— o —t+—=u+v+—
u v 5 u v 5 u v 5
Ta thu duoc hé
21 21 16 21(u+v) 16 42(u+v)
—+—=u+v+— — L =utv+— ——=u+v+—
u v 5 & uv 5 < 2uv 5
u’ +v =34 (u+v)2—2uv:34 2uv:(u+v)2—34

bat u+v=tt>0 tathu dugc
421.5=(5t+16)(1* —34) < 5¢° +161* ~3801 544 =0 < (1 —8)(5¢* + 561 +68) = 0

r=8
=1 :>t:8:>uv=15<:>\/(17—4x)(17+4x):15
5t +56t+68=0
S177 -1 =12 =1l=>x=-1;x=1
Vay phuong trinh da cho ¢6 hai nghi¢ém x=-1;x=1.
2+x 2—x 20

Bai toan 83. Giai phuong trinh + =— Xej).
J20—x J20+x 3 (vei)

Loi gidi.
Diéu kién —20 < x < 20.

Dit V20— x =u;v20+ x =v,(u > 0,v>0) = x =20 -1’ =1 - 20.
Phuong trinh da cho tré thanh

2120-u* 2-(v'-20) 20 22 22 20
+ = oS+ =utv+—/—.
u % 3 u % 3
u’ +v* =40 (u+v)2—2uv=40 2uv:(u+v)2—40
Ta thu dugc hé phuong trinh = =
24—2:1/1—}-\/-{—@ —22(u+v):u+v+§ —44(u+v):u+v+—
u v 3 uy 3 2uv 3

bat u+v=t,t>0 thi
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3.441 = (3t+20)(£* —40) < 3¢ +20r* ~252t —800 =0

) =8
& (1-8)(3F +44t+100) =0 | =t=8=uv=12
312 + 44 +100=0

c>\/(2O—x)(20+x):12<:>400—x2=144®x2:256<:>x:—16;x:16
Dbi chiéu diéu kién ta c6 nghiém x=-16;x=16.
2+3x 2-3x 36

Bai toan 84. Giai phuong trinh + =— xXej).
J3-6x 13+6x 5 (xei)

Loi gidi.
biéu kién —%< x<£.

Dit V13-6x =a;v13+6x =b,(a>0,b>0)= 6x=13-a’ =b* —13. Phuong trinh ban d4u tré thanh

, 13-a®  b-13
) B 36 17-a> 17-b* 36 17(a+b) a+b 36
+ =—< + =— = +—.
a b 5 2a 2b 5 2ab 2 5
17(a+h) _a+b 36  [17(a+b) _S5a+Sb+72  170(4 4 p)=2ab(sa+5b+72)
Ta thu duoc hé 2ab 2 5 & 2ab 10 = )
a*+b* =26 2ab=(a+b) -26 2ab=(a-+b) -26

Pbat a+b=t,t >0 thu duogc
170t = (£* = 26)(5¢ +72) < 5¢° + 721> =300t —1872 =0 <> (£ —6)(5¢ +102¢ +312) =0
t=6
<~
502 +102¢+312=0
Pbi chiéu diéu kién ta c6 nghiém x=-2;x=2.

=t=6=ab=5<132-36x =5 x’ =4 x=-"2x=2

Nhan xét.

Cc bai toan tir 80 dén 84 tuy hinh thire doi ximg nghich doi véi hai biéu thire chira can nhung hoan toan c6 thé dat
an phu dwa vé gidi hé phirong trinh doi xing logi 1. Cdc ban luu y khi thay thé cdc dn phu can giam thiéu sy phirc
tap ciia biéu thire chira an, quy vé cdc biéu thire chiva duy nhdt mét bién dé thao tdc tré nén dé dang. Dé tao ldp

o s,z £ ~ £ ., - z ,, m+nx m—nx
nhitng bai todn nhw thé nay ciing rat don gian, véi dang tong qudt + =r.

| Jp—aqx ptgx
Dé phuong trinh co nghiém nguyén hodc hitu ty ré rang p —gx; p + gx phai chinh phuwong, chung ta chi can chon p

2 2 2
. —gx =S
la trung binh cong hai so chinh phwong, vi {p 1 =2p= P = p= S+

pragx=t 2

Chon nghiém x va két hop voi cac héng s6 m,n, P,q ta thu duoc r. Sau day la mot 56 bdi toan mé rong hon

Bai toan 85. Giai phuong trinh ! + ! - _2 (xei).
243 13-(2+x)
Loi gidi.
A1 a g . . PR | 1 5
bicu kién |x+2| <13 bat 2+ x =y thi phuong trinh ban dau tré thanh —+—2:g.
y 13—y
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Dit 13- y* =z,z>0= y* +z* =13. Ta thu duoc hé phwong trinh

2 2: 25
YAE =D oy =13 |2y -2y - 1320 78
11 5 & =136 :>yz:6;yz:—g.
7727 6lyr2)=5 6(y+2)=5yz
Xét hai truong hop
y>0 y>0
> =613y’ =6 = o ye{34l=xe{l;2}).
g N {y4—13y2+36=0 {y2:4;y2=9 yeBidf=rei2)

—x/B<y<O
[P DY T DN _, o 81289 _ /81289

= = y=t
25 25 |to13y2 1 2984 g 625 " 25
625
/81289 V81289
= Xxe —-2;- 2.
25 25
Két luan phuong trinh d cho ¢6 bon nghiém ké trén.
Bai toan 86. Giai phuong trinh x+¢:2 (xei).
2x* -1
Loi gidi 1.
Didu kién x> >~
2
Phuong trinh d cho bién d6i vé %+ ! 1 =2.
x 2T
bat l:u thi thu dugc l+ 1 =2.DPiat v2-u? = y,y >0 quy vé hé phuong trinh
X u 2-u’
24yt =2 P ouy=2  [4uPy*-2uy=2
{u Y & (u+y) W & v w :>(uy—1)(uy+2):O.
u+y=2uy u+y=2uy u+y=2uy
u>0 u>0
e w=lou2-u’ =l A 5 <4, Su=l=x=l
u =2u"+1=0 u =1

u<0
. uy=—2<:>u\/2—u2:—2<:>{ u:—\/g;l:nc:l—\/g.

=
ut+2u*-2=0

Déi chibu didu kién ta c6 nghiém x=1Lx=1-+/3.

Loi gidi 2.

Diéu kién x* > % . Phuong trinh d4 cho bién doi vé

2-x20

|x|:(2—x)\/2x2 -1 <:>{ 5

x<2

X (x2 —4x+4)(2x2 —1)®{2x4—8x3 +6x° +4x-4=0

x<2 x<2 5
@{Z(xz—2x+1)(x2—2x—2):0<:>{(x_1)2(x2_2x_2):0<:>x=1;x:1_ 3

Két luan phuong trinh da cho c6 hai nghiém x=1;x=1- V3.
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1 7 ,
vt ey 12 S

Bai toan 87. Giai phuong trinh
Loi gidi.

N —3<x<?2
bicu kién
2x # -1

Pt 2x+1=a;2\(x+3)(2-x) =b,b>0=a’ +b* =4x* +4x+1+4(-x" —x+6)=25.

Phuong trinh da cho tr¢ thanh 1 +% = % . Ta thu dugc hé phuong trinh

a
LI 7 (12(a+b)=Tab 24(a+b)=7| (a+b) -25]
a b 12 & R =
a’+bh* =25 (a+b) —2ab=125 2ab:(a+b)2—25

biat a +b =tta thu dugc 24t = 7(t2 —25) St=Tt= —%. Xét hai truong hop xdy ra

= 7—a)=12
> t:7:>{a+b 7:{01( a) <:>ae{3;4}:>xe{l;%}.

ab=12 a>0
a+b——§ 25 300
25 T 7 |d+Ta-2—=0 573 -25 573 -39
> t=——= = 7 49 Sag=—>2DX="—""".
7 300 14 28
ab=——— a>0
49
Vay phuong trinh da cho c6 cac nghiém le;x:%;xzs\/?—g_”.
ook . 1 1 7
Bai toan 88. Giai phuong trinh + =— (xeq).
T+l (Tx+11)(9-7x) 24
Loi gidi.
Diéukién { 7 7
Tx+1#0
Bét7x+l:u;\/(7x+11)(9—7x):v,v>O:>u2+v2=49x2+14x+1—49x2—14x+99:100.
Phuong trinh da cho tré thanh l+l:l.
u v 24

Ta thu dugc hé phuong trinh
2 2 2
u”+v- =100 {(u+v)2—2uv—100 2uv=(u+v) —100
o o

11 7
—4o= 24(u+v)=Tuv 48(u+v)=7[(u+v)2—100}
Pit u+v=1 thi 48t:7(t2—100)<:>t:14;t:—%.
Xét hai truong hop xay ra
o Néu t:14:{;:}:814:{Z2>_014u+48:0<:>u6{6;8}:xe{%;l}.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGO VAN SO — QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8)

47

50
-2 50 1200
. wrvE=T— 2 2, 20 _25-5J73 _32-573
o Néurt=——= j— 7 49 SoU="—TTT"T "X =—"T"Tm.
7 1200 7 49
uy=—— u<0
49

Két luan phuong trinh d4 cho ¢ ba nghiém.

x+2 1-x E (xe;)

Bai toan 89. Giai phuong trinh + =
N7-6x A13+6x 8

Loi gidi.
Pidu kién > <x <.
6 6
SN S 3—(2x+1
Phurong trinh di cho bién déi vé ——t2x L | (2x+) 1
J1I0-3(2x+1)  \J10+3(2x+1) 4
Pt 2x+1=y thuduge 2 7Y 1

J10-3y Jlo+3y 4

Dit \10-3y =u;{/10+3y =v,(u>0;v>0) =3y =10-u’ =v* -10.

10—, v -10

3+

A 2 2
Khi d6 (1) < 3 4 3 UM Dmw Doy =£©M=u+v+ﬁ.
u v 4 u v 4 uv 4
Ta c6 hé phuong trinh
19(u+v) 33 [38(uty) dutdve3s 152(u-+v) =[ (u+v) =20 |(4u-+4v+33)
uv 4 & 2uv 4 = ;
u® +v? =20 2uv:(u+v)2—20 2uv=(u+v) -20

bat u+v=t¢¢t>0 suyra
152t =(£* =20) (41 +33) < 4r° + 337 — 2326 =660 = 0 < (- 6)(4¢* + 57t +110) =0

u+v==6 x:—é
=6 u(6-u)=8 [u=4 [y=-2 >
| =>t=6=>Juv=_8 = = = =
4t +57t+110=0 u>0 u=2 y=2 1
u>0v>0 xX==
2
Ko 1A aiAqca ., n 3 1
bai chicu diéu kién ta c6 cac nghi¢m xz—E;x:E.
2 2
Bai toan 90. Gii phuong trinh ——— 214 12¥2x7¢ 5, (xei).
J2x+3)(7-2x)  V4x® —8x+29
Loi gidi.
Didu kign — > <x <.
2 2
e 13 (x—1) 13—(x-1)°
Phuong trinh d cho bién do6i vé + =20 (1).

J25-4(x=1)  \25+4(x=1)
13+y 13—y

+ =20 2).

J25-4y  \25+4y 2)

Pt (x-1)’ :y;0£y<%thi (1)
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Dit \J25-4y =a;/25+4y =b,(a>0;b>0)= 4y =25-a" =b* —25. Luc ndy

134 25— 5 =25
- —a’ -b’ T7(a+b
(2) = 4, 4 0 Tmd TToB g0 JTT(A*D) s,
a b a b ab
@ +b* =50 2ab=(a+b) —50

Ta c6 hé phuong trinh =
PR L;b):ﬁmso 154(a+b)=[ (a+b)' ~50](a+b+80)
a
Vi a+b=t,t>0thi
154t =(£* =50} (£ +80) < £* +801” —204 —4000 = 0 <> (¢ -8)(¢* +88¢+500) =0

a+b=8

t=8 a’—8a+7=0 a=1
<, =>t=8=1ab=7 = =
t“+88+500=0 a>0 a=17
a>0;b>0

o Loai truong hop a =7vi a <5khi 0Sy<§.

0 a=1=225-4y=ley=6(x-1) =6 x=1-6;x=1+/6.
Két hop diéu kién ta co tap nghiém S:{l—\/g;l+\/g}.

4> +4x+11 9—4x—4x*

Bai toan 91. Giai phuong trinh + =32 xXej).
2(x+3)(2-x)  4x® +4x+26 (<)
Loi gid.
S G s 10+(2x+1)"  10—(2x+1)’
bicu kién -3 < x < 2. Bién d6i phuong trinh vé dang + =32.
J25-(2x+1)  25+(2x+1)’
Pt (2x+1) = 7,0< y <25 thuduge -2+ 1979 _35  (p).
J25-y 25+
Dit 25—y =u;{25+y =v,(u > 0;v>0) = y=25-u" =V’ —25. Khi d6
2 10-(v* =25
(1) 0B, (M225) 35,3 em
u v u v
u’+v* =50 2uv:(u+v)2—50

Két hop lai thu dugc hé =S
P ’ ’ M=u+v+32 7O(u+v):(u+v+32)[(u+v)2—50}
uv

bat u+v=t suyra

70t = (t+32)(¢* =50) < £ +326 —120t ~1600 = 0 < (¢ —8)(#* +40¢ +200) = 0

u+v=_, 5
=8 uw—-8u+7=0 u=1
<, =>t=8=uv="7 = =
t"+40t+200=0 u>0 u="7
u>0v>0
Dé thay u <5v6i 0Ly <25 nénloaiu=7.Vc’riu=1:>y:24<:>(2x+1)2:24:>x= 2\/26 1;2\/5 1.

Bai tap tuong tu.
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Giai cac phuong trinh sau trén tap hop sé thuc

1.

10.

11.

12.

13.

14. x
15. 1

16.
17.
18.

9. 1

1 1 3
—+—:—.
2x —4x> 2

1

\/5—(x—1) x-1
1 17
wx 5—T6x 12
Lot o,
Jx 2a-x

1

1
+
x/x J2-x
1 N 1
Vd-x ~4+x
1

=2.

=1.

1 7
+ —.
4(x+1) \25—16(x+1)" 12
1 1

+
Vx+3 AS5—x
1

=1.

1 7

+ =—.
3(2x+3) \/25—9 2x+3) 12

le
+
) V17x* =
b |
\/26x —

\/le —

7
+

L"’|-J> mlox .hlu]

~ || ™

1 J@ a)6rxn) 12

x+4 19
+

E.
7

X

—_
(o2¢]

+
~ || —
/-\
f—

\_/

—

—1+\/3(4+3x)(2—x) RE}
4

1
4+ =
x 328-x°
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0.1y L 3
x J9-x* 2
21. ! + ! 3:2.
X+4 es—(x+4) 4
22. ! + ! 3:i
x=1 3pg_(x-1)" 3
3. 23, 1 4
x+1 i (x+1)
24, x4— =2,
J2x° -1
SN
Jo(x+1)' -1 2
26. 2x+ ! 1.

Py 1

7 18—x N 18+ x _@

J20—x J20+x 3
T+ x T—x ~10.
J5—4x  5+4x
9. 3—x N 3+x 5
J13—6x  ~/13+6x
10+ x 10—x 14

+ =
J25-8x  +J25+8x

3 13x+l | 13x-1 20l
J25x—4  J25+4x

3y 0x+1 | 10x-1 s
J25x—1 J25x+1
3x+1 3x—1  11W/x
33. + = .
J10x=3  +10x+3 4
2x+1 2x—1 20
+ =—n/Xx
J20x-1 20x+1 3

28.

30.

34.

9x* —6x+11 9+ 6x—9x>

35

36

. +
J3Bx+4)(2-x)  V9x* —6x+26
(5x+1)"+6 N 6—(5x+1)’

=32.

192

2 2
37 x"+13 13—-x

J(2x+5)(5-2x)  ax? 425

=20.

Jsx+6)(4-5)  ose(ser) T
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Bai todn 92. Giai phuong trinh J1-x+/1+x=2  (xej).

Léi gidi.

bicu kién x> —1.

Dit Y1-x=a;v/1+x=b (h20)= a’+b’ =2. Phuong trinh da cho tr& thanh a+b=2.
Ta thu dugc hé phuong trinh

a+b:2 b=2—a b:2—a b:2_a
o o o
a’+b*=2 a3+(a—2)2=2 a+a*—4a+2=0 (a—l)(a2+2a—2):0
= ae{i3-t-yi-1f = refouts(1-45) 1+ (1) |

So sénh didu kién thu dugc nghiém § = {o;1+(1—ﬁ)3 ;1+(\B+1)3} .

Bai todn 93. Giai phuong trinh 32— x +21-x=1  (xe}).

Léi gidi.

bicu kién x<1.

Dit ¥2-x=a;v1-x=b (b20)= a’ —b* =1. Phuong trinh da cho tré thanh a+2b=1.
Ta thu duogc hé phuong trinh

bzl__a a=1

= 2 =, ~
1 |(a-1)(4a2 43a45)=0 LA F3aH5=0 (%)

1_
{a+2b:1 b= 2

a
=
a—-b’=1 , (l—a)2
a _—
4
e Phuong trinh (*) vé nghi¢ém vi A=-11<0.
e a=l2-x=lex=1.
Vay phuong trinh da cho c¢6 nghiém duy nhat x=1.

Bai todn 94. Giai phuong trinh 2—x =1-+/x-1  (xej).

Léi gidi 1.

bicu kién x>1.

Dit ¥2-x =a;vx-1=b (h20)= @’ +b’ =1. Phuong trinh da cho tré thanh a=1-b.
Ta thu dugc hé phuong trinh

=1->b b=1-
{" @{ Y Sa(a-1)(a+2)=0e ac{0:1-2) & xe {2110}

a+b° =1 a+a*-2a=0
Thir lai ca ba gid tri déu thoa man. Két luan nghiém S ={1;2;10} .
Loi gidi 2.
bicukién x>1.
Pat Vx—1=1(120)=>x=r+1.
Phuong trinh da cho tuong duong véi
2-(+1) =1-t = 1= == 436 =3t +1 £ =41 +3t =0
< t(t-1)(t-3)=0=1e{0;1;3} = x e {1;2;10}
Thur lai ca ba gia tri déu thoa man. Két luan nghiém S = {l; 2;10} .
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Bai todn 95. Giai phuong trinh Jx+7 -vVx =1  (xej).
Loi gidi.
bicu kién x>0.
Dt J/x+7 za;\/;:b,(a >0;b20):>a3 —b* =7 . Phuong trinh ban dau tro thanh a—b=1.
Ta thu dugc hé phuong trinh
a-b*=17 a3—(a—1)2:7 a-a’+2a-8=0 (a—2)(az+a+4)=0
= = =
a-b=1 b=a-1 b=a-1 b=a-1
e Xéta’+a+4=0,A<0.Phuong trinh vo nghiém.
e Xéta=2=x+7=8<x=1.
Vay phuong trinh da cho c6 duy nhat nghiém x=1.
Loi gidi 2.
Pidukién x>0.Ddt v/x =¢,/>0 thi phuong trinh di cho tré thanh
VE+T7=t+1e+7=C+30 +3t+1 <0 +20+3t—-6=0
R t=1
e (t-1)(F +3t+6)=0| | =>t=lox=1
" +3t+6=0
Vay phuong trinh da cho c6 duy nhét nghiém x=1.

Bai todn 96. Giai hé phuong trinh Vx+3 -3Jx=1  (xe).
Lai gidi.
bicu kién x >-3.
bit Vx+3 :u;i/;:v,(u >0)= u’ —v’ =3. Phuong trinh d cho tré thanh u—v=1.
Ta thu dugc hé phuong trinh
{uz -y’ =3 {(v+1)2 - =3 {v3 —v =2v+2=0 {(v—l)(v2 —2) =0
=S =S =S

u-v=1 u=v+l u=v+1 u=v+1

S ve {—\/5;1;\/5}: xe{—2\/§;l;2\/§}

Déi chidu diéu kién ta c6 nghiém x=2+/2 .

Bai todn 97. Giai phuong trinh 233x-2+3V6-5x=8  (xe).
Loi gidi.

Piéu kién x < g

Dit ¥3x-2=u;/6-5x =v (b>0)=> 5u’ +31” =8. Phuong trinh di cho tr& thanh 2u +3v =8.

8—2u
2u+3v=_8 Y= 3 v=8_2u
Ta c6 hé phuong trinh 5 5 = 5 = 3
Swedvi=8 s B2) o st vau —32u+40=0 (%)
3
=-2

15u* +26u+20=0

e Phuong trinh 154” + 261 +20 = 0vd nghiém do A'=-131<0.
o y=-23x-2=-8x=-2.

(*) = (u+2)(150° +26u+20):0<:{u
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Thir lai thdy nghiém dung phuong trinh ban dau. Két luan nghiém S = {—2} .

Bai toan 98. Giai phuong trinh 432x-1-+/7x+2=1  (x€j).
Loi gidi.

biéu kién x> —% .

Dit ¥2x-1=u;v/7x+2=v (b20)= 7u’ —2v* =—11. Phuong trinh di cho tr& thanh 4u—v=1.
4y—v=1 v=4u-1 v=4u—-1

Tu* =2v* =—11 {7u3—2(4u—1)2+11:0®{7u3—32u2+16u+9=0
= Tu’=32u" +16u+9=0< (u—1)(7u’ —25u—9)=0.

3
e T e R L e

Ta c6 h¢ phuong trinh {

14 2

3
25+\/877] +1}

14 2

Thir lai cac gia tri thdy thoa man. Két luan tap nghiém cia phuong trinh S = {l;%(
Bai toan 99. Giai phuong trinh (V2+x +1)3-x=x+1  (xej).

Loi gidi.

biéu kién x>-2.

Phuong trinh di cho twong duong voi /3—x = S SIY3—x=2+x-1.
N2+ x+1

Pit B-x=a;2+x=b (b>0)= a’+b*> =5. Ta thu dugc hé phuong trinh

=b-1 b=a+1
{a @{ @t :(a—l)(a2+2a+4):0<:>

a=1
a+b*=5 a+a*+2a-4=0 a’+2a+4=0
e g=l3—x=lsx=2.

o a’+2a+4=0&(a+1) =-3<0 (Vo nghiém).

Vay phuong trinh da cho ¢o tip nghiém S ={2} .

Bai toan 100. Giai phuong trinh 332 —x (x/x—l —3) +10=x  (xei).
Loi gidi.

bicu kién x>1.

Nhan xét x =10 12 mdt nghiém cua phuong trinh ban dau.

Xét 1< x #10, phuong trinh da cho bién ddi vé 332 —x = x—10 332—x=+/x—1+3.

—_— &
Vx-=1-3

Pit 2-x=a;Jx-1=b (b>0)= a’+b* =1. Ta thu dugc hé phuong trinh

3 2 3 1) =
{" +h _1©{a 1+9(a~1) O:(a—l)(az+10a—8)=0:ae{l;—5+\/§;—5—\/§}

3a=b+3 b=3a-3
:>xe{l;2—(\/§—5)3;2+(«/§+5)3}

Vay phuong trinh da cho c6 4 nghi¢m.
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Bai todn 101. Giai phuong trinh J/3-2x(23x-2+1)=3(4x-3)  (xe).

Loi gidi.

g 2
biéu kién ng.

3(4x-3
Phuong trinh d3 cho twong duong v6i ¥/3—2x = 3(x3) o B-2x=23x-2-1.

243x-2+1

Dit3-2x =a;+/3x-2 =b,(b20) = 3a’ +2b” =5. Phuong trinh ban dau tr¢ thanh a =2b-1.
Ta thu dugc hé phuong trinh

{3a3+2b2 =5 |6a’+(a+1)" =10 {6a3+a2+2a—9=0 (a-1)(6a’ +7a+9)=0 (*)
<~ ~ <~
a=2b-1 2b=a+1 2b=a+1 2b=a+1

Phuong trinh 64 +7a+9=0v0 nghiém do A<0.Dod6 (*) < a=1=3-2x=1<x=1.

Két luan phuong trinh di cho c6 duy nhat nghiém x=1.
Loi gidi 2.

g 2
biéu kién ng.

Phuong trinh da cho twong duong véi /3 -2x =

3(4x-3)

243x-2+1

o2x-3+24Bx-2=1 (D).

> Néu x>1thi /2x-3+24/3x-2>1, (1) v nghiém.
> Néu x<1thi /2x-3+2/3x-2 <1, (1) vd nghiém.
> Néu x =1thi (1) nghiém dung,

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

Nhan xét.

Cdc bai todn tir 92 d@én 102 déu cé cdc can thirc bdc ba va can thirc bdc hai hén tap, ddy la truong hop
riéng cia dang tong quat c\/a + f + d\/b + g

Doz voi dang toan twong tu, wu tién pthO’ng phap dat an phu dwa vé hé phuong trinh va giai ldy gid tri mot
an (khéng nhdt thlet gidi ldy cd hai an phu), luu y sir dung phép bién déi sao cho don gian nhat, han ché
cdc phép khai trién da thire bic cao. Cdc ban cé thé thdy cdc bai todn trén déu dung phép thé dé thudn tién
sir dung hang dang thire binh phirong (néu thé ngwoc lai budc phdi sir dung hang dang thire phire tap hon).
Cac ban chu y thiét lap cac hé thiec lien hé sao cho triét tiéu cac 56 hang chua an bcing cach nhan thém hé
s6 thich hop.

Thidu: 3x-2 =a;\5x+1=b=3x=a’ +2;5x+1=b"

3 2 3 2
Biéu thi x=" ;2;x=b5 L a ;2=b5 e sa®—3p =13,

Hodc nhén thdy 3.5=75.3 nén suy ra 5a° —3a* = 5.(—2)—3.1 =-13.

Ngodi ra phwong phdp ddt mét an phu va dwa vé phirong trinh bdc cao ciing la mét liwa chon hiéu qua (dién
hinh trong 107 gidi 2 bai todn 95). Vé ban chat ddy la mét cach trinh bay khdic khong qua hé phwong trinh,
tity theo nang liee va gu dién dat ciia minh, cdc ban cé thé lu"a chon cho minh cach giai hop y.

Trong mét s6 bai todn mang tinh chdt "gidu mat", cac ban can két hop linh hoat cac kién thirc tong hop, ldp
ludgn hop li va logic d@é dwa bai todn di cho vé dang thudn tién nhat dé cé lgp hé phirong trinh. Pién hinh
trong hai bai todn 99 dén 101 cdc 101 gidi da sir dung ddang thike lién hop.

Bai tap tuong tu. )
Giai cac phuong trinh sau trén tap hop so thuc

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGO VAN SO — QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8)

55

yZ;j§+J;=2.
Px—1+2x =3.
3RBx-2+4Jx=7.
J;+7ﬂ;j1:1.
Yox—8(3+2Vx) =9-4x.
2Wx+3+3x-1=4,
4x +3Bx-2=5.

; _ 9-4x

J5x — —3+2\/;.

9. V2x-1+233x-2=3.
10. 33/4-3x+43/5-4x =17.

22 —x
11. 332x—1=—"=—_
S5++/x+3

12. 246 -5x +33/7—6x =5.
13. 33/5x—1+2J/x+8=12.

14, 3Br_2 = 20—

® N kWD =

7+\/4x 3
15. 33 X+Jx=-2=2.
16. ‘3f—+x+,/——x—1
9—-6x
17. 35x _—
2+\/6x 5

18. /6 —x+4J5—x =1.
19. J2—x+Jx+3=3.

20 Yo—x =7
21 == =3Yx-1.
22. 3f5-x(VBx=2-1)=3(x-1).

_4
23 Ya—x+—2"" 0,
Nx+5+3

24. 5x—2+310x-1=3.
25. 4/5x—4+3/10-9x =5.

8—5x
26. 4 -3x =————M—.
2++/5x—-4

27. \3/7—6x(2+\/2—x)=2+x.

28. 10—9x +3/x = 4.
Bai toan 102. Gidi phuong trinh x* +2 =+/x-2
Lo gidi 1.
bicu kién x>2.

(xei).
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Phuong trinh da cho tuong duong véi

4 =4x-2 -8 o> 4x* +4x+1=4(x-2)+4H/x -2 +1 = (2x+1)’ =(2\/x—2 +1)2
>2
& Pxri|=pVr-2+1 @ 2v41=20x -2+ 1o x=x-2 @{x

Vay phuong trinh da cho v6 nghiém.

Loi gidi 2.

bicu kién x>2.

Dit Vx-2 =y (»>0)= »’ +2=x. Phuong trinh d4 cho tr& thanh x* +2=y.

X’ —x+2=

R . X +2=y o, X
Ta thu dugc hé phuong trinh >3-y =y-xo(x-y)(x+y+1)=0
2 = —
Vo + 2=x xX+y= 1
e x+y=-1(Vonghiémdo x>2;y2>0).
e x=y&x'—x+2=0; A=-7<0 nén vo nghiém.
Vay phuong trinh da cho vo nghi¢m.
Loi gidi 3.
Phuong trinh da cho twuong duong véi

2 2
X +2-Vx-2=0x —x+%+x—2—\/x—2 +i+%=0<:>(x—%j +(\/x—2—%j =—% (V6 nghiém).

Vay phuong trinh da cho v6 nghiém.

Bai toan 103. Giai phwong trinh 4x* ++/2x+9 =9 (xei).
Loi gidi 1.

Diéu kién x > —% .

bat v2x+9 =y (y20)= y* =2x+9. Phuong trinh di cho twong duong v6i 4x* +y =9.

0 (HE vo nghi€ém).

R . 4x* +y=9 5 5 o,
Ta thu dugc hé phuong trinh § ) 9:>4x +y=)y'-2xo 4y’ -y +2x+y=0(2x+y)(2x—y+1)=0
Yy =2x+
9
——<x<0 —+f
e 2x+y=0V2x4+9="2x4 2 <:>x:1 437.
4x> —2x-9=0
1
xX=—— —
o 2x—y+1=02x+1=v2x+9 < 2 @x:m 1.
) 4
2x"+x—-4=0
So sanh diéu kién thu duoc tap nghiém S = {1 — ) 37 ; \/% — 1} .

Loi gidi 2.
biéu kién x> —% .

Phuong trinh da cho twong duong voi
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163" +44/2x+9 =36 < 16x° +8x+1=4(2x+9)—4v/2x +9 +1

& (4r+1) =(22659-1) & t’;i_éf_ﬁ? ((;))

1 1
X2 —— >—— -
e (e 2 P c:>)c=\/¥1 1.
(2x+1) =2x+9 |22’ +x-4=0
2<x<o0 1-37
e (2)e4 2 Sx=—
4x* -2x-9=0

1—@,\/5—1}
o .

So sanh diéu kién thu duoc tap nghiém S = { 7

Loi gidi 3.
Diéu kién x > —% . Phuong trinh d3 cho twong duong véi 2x+9—+/2x+9 —4x> —2x=0 (1).

bat V2x+9 =¢(¢>0) thi (1) tr6 thanh

t=2x+1 (1
£ —1—4x" —2x=0< (1-2x)(t+2x)—(t+2x) =0 (t+2x)(1-2x-1) =0 < ()
t=-2x (2)
X2t R V33 -1
e (e 2 & 2 Sr=—r.
(2x+1)" =2x+9 (2’ +x-4=0
—2SxS0 1=+/37
e (2)eq 2 Sx=—
4x* —2x-9=0

1-437 \/5—1}

So sanh diéu kién thu duoc tap nghiém S = { :
Loi gidi 4.
Piéu kién x > —% .

Phuong trinh da cho tuong duong véi

4x* <9 4x* <9
\/2x+9=9—4x2<:>{ * {

8x* — 3627 —x 1360 4x7 (207 +x—4) = 2x(2x" + x—4)-9(2x* +x-4) =0
= <9 S xe l_ﬁ'\/g_l
(45" —2x-9)(2x* +x-4) =0 ’

4 4
Két luan phuong trinh ¢6 hai nghiém nhu trén.

Nhdn xét.
* Hai bai toan 102 va 103 co hinh thirc dac trung cho phwong phdp sir dung an phu dwa vé hé phwong trinh
doi xung loai 2 (hodc gan doi xung loai 2 — doi voi bai toan 103).
o DGi véi bai todn 103 néu dat 2x =t va dat Nt +9 = y thi sé thu duoc hé phuong trinh dvi xung logi 2
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t+9=y’
£ +y=9
Loi giai 3 ciia bai toan 103 ¢6 phép phan tich nhan tir chua dwoc ty nhién, vé bdn chat la phuong phdp dat

an phy khéng hodan toan. Vé van dé nay, tac gia da trinh bay trong Ly thuyét sir dung an phu cdc phan 4 va
5, mong cac ban tim doc dé c6 dwoc cach nhin a"ay du.

4dx-2

Bai toan 104. Giai phuong trinh 5x° +2 =4 5 (xej).

Loi gidi 1.

biéu kién x> % .

Pit

4x5—2 :y(yZO):Sy2 +2 = 4x. Phuong trinh da cho tré thanh 5x* +2=4y.
Ta thu dugc hé phuong trinh
5x*+2=4 x=
Y o5yt o5y =dy—dr e (x—y)(Sx+5y+4) =0 | 7
5y°+2=4x 5x+5y+4=0

RO rang xZ%;yZO:5x+5y+4>0.Véri x=y=5x"—4x+2=0 (*)

Phuong trinh (*) vé nghiém do A"=-6 < 0. Vay phuong trinh da cho v6 nghiém.
Loi gidi 2.

biéu kién x> % .

Phuong trinh da cho tuong duong véi

25x> +10 = 4320x —10 & 25x" +20x +4 = 20x =10+ 4/20x =10 +4 & (5x+2)" = (2010 +2)2

1

o [5x+2|= ‘\/ZOx—IO + 2‘ e 5r=20x-10 4"~ 2 (Hé v6 nghiém).

5x°—4x+2=0

Vay phuong trinh da cho v6 nghiém.
Loi gidi 3.

Diéu kién x > % . Phurong trinh d4 cho twong duong véi

dx-2

25x* +20x* +4 =16. < 125x* +100x” +20 = 64x —32

5x*—4x+2=0 (1)

©125x" +100x" —64x+52 =0 < (5x° —4x+2)(25x" +20x+26) =0 |
25x° +20x+26=0 (2)

Hai phuong trinh (1) va (2) déu v nghiém nén phuong trinh dd cho v6 nghiém.

Nhan xét.

Bai todn 104 xudt hién mdu thire, mdc di la hang sé 5 nhung it nhiéu gdy khé khan trong dinh huong 1oi
giai. T hong thwong chiing ta sé dé nght dén truc can thire (théng qua nhan hai vé véi 5) dé bai todn tré nén
"kha quan' hon. Hai loi giai 2 va 3 sir dung phép bién doi twong dong, hodc thém bot theo hang dang thirc
binh phwong hodc sir dung hé so bat dinh phan tich thanh nhén tir (1oi gidi 3).
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A, e g £ ) , P SN U A o 4x -2 \
o Chii y ve trdi cua bai todn la 5x° +2, khuyét hang tir chira x nén tat yéu sé thir nghiém dat | /T =y va

biéu thi an, rat may man la thu dwoc hé phwong trinh doi xung loai 2, thuc hién giai x (khong nhdt thiét gidi
dong thoi x va y). Theo khach quan, phuong phap sir dung an phu dua vé hé phwong trinh (ddc biét la hé
doi xirng loai 2) chi xay ra voi mot bg phan so lwong nho phwong trinh c6 cdu triic nhw trén, da s6 cdc bdi
todn twong tw xudt phdt tir mot hé phirong trinh doi xirng logi 2 (hodc gan déi xvmg loai 2) dwege lam nguoc.

Bai toan 105. Giai phuong trinh (x+1)(x+3)=5v5x+11 (xeq)

Loi gidi 1.

Diéu kién x> —% :

Phuong trinh da cho tuong duong v6i x” +4x+3=5V5x+11 < (x+ 2)2 —1=5\5(x+2)+1 (%)
Dt x+2=¢ thi (*) tré thanh £ —1=5v5¢+1. Dt VS5t+1=y (y=0)=5t+1=)".

Ta thu dugc hé phuong trinh

{5t+1:y2

1
' s :>5t+t2=y2+5y®(t—y)(t+y+5):0:>t:y(Vitz—g;yZO).
" —=1=0y

=1 -51-1=0& (x+2) =5(x+2)-1=0

1+\/E.1—«/E
2 72

Sxl-x-7=0x¢

So sanh véi diéu kién thu duoc nghi¢m x = \/% +1 .
Loi gidi 2.
Diéu kién x > —% . Phurong trinh d4 cho twong duong véi

2 4+4x+3=5V5x+11 < 4x> +16x+12=20/5x+11

& 4x? +36x+81=4(5x+11)+20+/5x+11+25

<:>(2x+9)2 =(2\/5x+11+5)2 ©|2x+9|:‘2m+5‘
>
<:>2x+9=2\/5x+11+5<:>x+2=x/5x+11@{x UGN C2VeT)

xX=x=7=0 2
\/EH
5

So sanh véi didu kién thu dugc nghiém x =
Loi gidi 3.

N 11
biéu kién x> —? .Taco

X +6x2+9+8x(x*+3)+16x* =25(5x+11
x2+4x+3—5\/5x+11<:>{ ( ) ( )

X’ +4x+3>0

xP—=x-7=0
{x4+8x3+22x2—101x—266:0 {(x2x7)(x2+9x+38)—0 ,/_+1
= P

2 S X +9x+38=0x
x +4x+3>20 X +4x+3>0
X +4x+3>0
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\/EH
5

So sanh véi diéu kién thu duge nghiém x =

Loi gidi 4.
Diéukiénxz—%.
Phuong trinh d cho trong duong véi x* +4x+3=5Y5x+11 < 5x+11+5/5x+11-x> —9x—14=0 (1)
Pat V5x+11=¢ (£20) thi (1) trd thanh
£ +5t—x"-9x-14=0=t(r+x+7)-x(t+x+7)-2(t+x+7)=0

Vsxrll=x+2  (2)
Gx+ll=—x-7 (3)
TN PN o R . SR 1

5x+11=x"+4x+4 X-x-7=0 2

<:>(t—x—2)(t+x+7)—0<:>[

e Phuong trinh (3) v6 nghiém do diéu kién x> —% .

\/EH
S

So sanh véi dieu kién thu dugc nghiém x =

Nhdn xét.

e Loi gidi 4 ca bdi todn 105 sir dung ddt dn phu khéng hoan todn, dwa vé phirong trinh bdc hai dan t va phdn
tich nhdn tw dya trén cong thirc nghiém.

e Loi giai 2 su dung phép bién doi twong dwong, nhén thém hé $6 va thém bot hang tir thich hop dwa vé hai
hang ddng thirc binh phwong, két hop diéu kién xdc dinh dé giam thiéu mot truong hop.

o Loi giai 1 dat dn phu dwa vé hé phuong trinh doi xieng logi 2 nhung qua mét phép ddt an phu "tzén tieu".
Thong thiong phwong phap dwa vé hé phwong trinh dang ndy thuong dp dung cho phwong trinh gom mét
vé chira can thire, mét vé la da thirc bic hai bién x. Trong truong hop biéu thirc dwdi dau can bdc hai la nhi
thike béc nhat cdc ban ¢ thé thue hién theo cdc budce sau ' '

= Néu da thirc chiva bién x khuyét hang tir chita x thi ¢é thé dat truec tiép an phu bang cdn thirc.

= Néu da thirc chira bién x c6 dang tam thirc bdc hai thi bién doi quy vé dang (mx+n)2 +b. Phia

trong can thirc phan tich dang awla(mx+n)—b . Ta co hé qua (mx+n)2 +b= a,/a(mx+n)—b .

»  Dat a(mx+n)—b =y=)"+b :a(mx+n) va (mx+n)2 +b=ay.
. “ \ L, . y2 +b=at
Dat mx+n=t ta thu dwoc hé phwong trinh doi xung logi 2: ,
t"+b=ay
Truong hop trén van con ding khi thay b= f(x) hodc a = g(x). Tdc gid xin trinh bdy vin dé nay sau.

Bai todn 106. Giai phuong trinh 8x” +8x = | 21

(xei).

Loi gidi 1.

Diéu kién x > —% :

Phuong trinh da cho twong duong véi 16x” +16x =v/4x+6 < (4x+ 2)2 —4=/(4x+2)+4.

bit 4x+2=¢ thuduoc 1 —4=~t+4.
bat Vt+4 =y (y20) ta thu duoc hé phuong trinh
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t2:y+4 o, {tzy
>t -y =y-to(t-y)lt+y+1)=0
i -)eern=0e 7
) 1+417 1-417 1+17 V17 -3
o =y y —y—-4=0>y¢€ ; ; 20> y= =>x= .
2 2 2 8
) —1+:4/13 —1-4/13 J13-5 135
o y=—t-1=2t"+t-3=0t¢€ ; =xe ; .
2 2 8 8
So sanh véi didu kién thu duoc nghiém S = {*@‘3 : _*/E =3 } .

Loi gidi 2.

Diéu kién x> —% . Phuong trinh da cho tuong duong voi
16x* +16x =V4x+6 < 16x° +20x+§: 4x+6+~/4x+6 +i

4x+2=~4x+6 (1)

5)2 1}2
Sldx+—| =|Vdx+6+—-| &
( 2 2 ~4x-3=+4x+6 (2)

1 1
X=>—— XxX=>—— —3+\/ﬁ
e (e 2 = 2 @x:T.
16x> +16x+4=4x+6 8x* +6x—-1=0
3 3
x<—— x<—— —5—
e (2)& 4 o 4 @x:ST\/E.
16x* +24x+9=4x+6 16x* +20x+3=0
Vay phuong trinh da cho c6 nghiém S:{\/z_3;_\/§_5}.

Loi gidi 3.

Diéu kién x> —% :

Phuong trinh da cho twong duong voi

v +3 {2(64)# +128x° + 64x2) =2x+3 {128;5‘ +256x° +128x" =2x-3=0
=

8x” +8x = =
x(x+1)=0 x(x+1)=0

(8x" +6x—1)(16x" +20x+3)=0

91 x=0 = 50
x>

x<-1 {

X

| AN17-3 173 i35 Vi3 -s
g °~ 8 ~ 8§ 8 {\/ﬁ—.% —\/B—s}
o Xxe

Bai toan 107. Giai phuong trinh x> —Jx+6 =6 (xei).
Loi gidi 1.

Diéu kién x> 6.

Phuong trinh da cho twong duong voi
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X=X +6+64x" =4x+6+24 & 4x7 +4x+1=4(x+6)+4Vx+6 +1
x=x+6 (1)

©(2x+1)2—(2m+1)2©{_x_1_m o)

>
e (e x¥=0 < x=3
¥ —x-6=0
x<-1 -1-+/21
. )i e E1
X +2x+1=x+6 2

Két luan phuong trinh da cho ¢6 nghi¢m S = {_—

Loi gidi 2.
bicu kién x> -6.
Phuong trinh da cho tuong duong véi

xt—12x*+36=x+6 x—12x*=x+30=0
x2—6=\/x+6<:>{ =

x’>6 x’>6
2 —
@{x (x2—x—6)+x(x2—x—6)—5(x2—x—6)—0
x’>6
2 —
@{ X —x—6)(x2 +x_5)_0<:>xe{_l_\/ﬁ,3}
x’>6

Loi gidi 3.

bicu kién x> -6.

bat Vvx+6=y (yZO):>y2 =x+6.

Phuong trinh di cho twong duong véi x> —6 = y. Ta thu duoc hé phuong trinh

xZ:y+6 5 5 xX=y
=Sx -y =y—x(x— x+y+1)=0=
{yzzx+6 Y Y ( y)( Y ) x+y+1:0
x>0
* Xx=y&ox=Nx+69 & x=3
x—x—-6=0
x<-1 V21+1
o x+y+l=0Vx+6=—x-11 | S x=- il .
x +x-5=0 3

So sanh diéu kién suy ra phuong trinh da cho c6 nghiém S = {—
Loi gidi 4.

bicu kién x> 6.

Phuong trinh da cho twong duong véi x+6++vJx+6—x>—x=0 (1).
bat Vx+6 =¢ (¢>0) thi phuong trinh (1) tr& thanh
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+t—x° —x:0<:>t(t—x)+x(t—x)+(t—x):0

< (t+x+1)(1-

. (1)@{XZO =
X —-x-6=0

. (2)©{xﬁ—l

X +2x+1=x+6

So sanh diéu kién suy ra phuong trinh da cho c6 nghiém S = {—

Bai toan 108. Giai phuong trinh 2x” +4x =

Loi gidi 1.
biéu kién x>-3.
Phuong trinh da cho twuong duong véi

4x(x+2)=0
4x2+8x=\/2x+6©{ ( )
x>0

= |:XS—2
(2x2 +3x—1)(4x2 +10x+3)=0

=

16x* +64x° +64x* =2x+6

So sanh diéu kién thu duoc nghiém x e {

Loi gidi 2.
Didu kién x> -3.

~ o~

x):o@{

2
\/ﬁ+1.3
2
x+3
(xeq).
x(x+2)20
=
8x* +32x* +32x* —x-3=0
{xZO
x<-2 - e V17-3 —-5-J13
LT3 173 513 54413 4 7 4
4 7 4 7 4 O 4
J17-3 —5-413
4 7 4 '

Phuong trinh da cho tuong duong v6i 4x° +8x =~+/2x+6 < (2x+ 2)2 —4=(2x+2)+4.
bat 2x+2=¢ thudugc 1’ —4=+r+4.Pat Ji+4 =y (y=0) ta thu dugc hé phuong trinh

'=y+4
Y =t+4
x=-1
e (e ) =
2x+6=4x"+8x+4
xé—é
e (e 2 =

4> +12x+9=2x+6

So sanh diéu kién thu duoc nghiém x e {

Loi gidi 3.
bicu kién x>-3.
Phuong trinh da cho twong duong voi

:tz—yz=y—t<:>(t—y)(t+y+l)=0<:>|:

2x+2=~2x+6
2x+3=—/2x+6

(1)
(2)

t=~t+4
t+1=—t+4

"

x2-1 J17 -3
<X = .

2x°+3x-1=0 4

3

XS—E __\/B+5

4x* +10x+3=0 4

J17-3 —5-413

4 7 4 '
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So sanh diéu kién thu duoc nghiém x e {

4% +8x =2x+6 < 16x° +32x = 442x + 6 < 16x° +40x +25=4(2x+6) +4v2x +6 +1

X > | 2x+2=+/2x+6 (1)
& (4x+5) :(2\/2x+6+1) @{_2)6_3_ e ()

(I)Q{XZ_I {xz—l \/ﬁ_3.

S x=
2x+6=4x"+8x+4 2x*+3x-1=0 4
3 3
X<—— X<—— ‘ﬁ§+5
()= 2 = 2 Sx=—

4> +12x+9=2x+6 4x* +10x+3=0

\/ﬁ—s.—s—\/ﬁ}
- .

4

Loi gidi 4.
biéu kién x > -3 . Phuong trinh da cho twong duong voi

4% +8x=2x+6 < 2x+6+2x+6—4x* —10x—6=0  (*)

Pt v2x+6 = (£20) thi (*) tré thanh

So sanh diéu kién thu duoc nghiém x e {

£ +1—4x" —10x—6=0<t(r+2x+3) - 2x(t+2x+3)-2(r+2x+3) =0
2=

_ 2x+ NV2x+6 (1)
@(t2x2)(t+2x+3)0<::{ L - (

(I)Q{XZ_I @{xz—l \/ﬁ_3.

+

2x+6=4x"+8x+4 2x*+3x-1=0 4
3 3
X< —— X< —— V13 +5
()= 2 = 2 Sx=—

4> +12x+9=2x+6 4x* +10x+3=0

\/ﬁ—3_—5—\/ﬁ}
— .

4

Nhdn xét.
Qua cdc 16i gidi trén, cdc ban cé thé thay khi ditng trieée mot phwong trinh hodc bat phiong trinh vé 1y ching ta c6
kha nhiéu lva chon.

Hai trong sé 4 101 gidi ciia méi bai todn 108 trén sit dung phwong phép bién déi twong dwong ning cao lity
thira. Diéu do cho thdy né van c6 hiéu lirc manh mé trong mét bg phan lém cdc phwong trinh chira can thirc.
Trong mot SO trieong hop, van dung phirong phap nay thLm’ng cho ta mét 1oi giai mang tinh chat "khing bé,
cong kénh", nhung déi lai la mire d6 "co ban, ngan gon" dén bdt ngo.

Loi giai 4 — loi giai bang phwong phap dat an phu khong hoan toan ciing rdt t nhién, mdc dit @é cé dwoe
né ciing phu thuéc yéu té may man va kinh nghiém rat nhiéu.

Cdc ban chii y 101 gidi sé 2 bai todan 108 trén, thong qua_ hai phép dat phu de diea vé hé phuong trinh doi
xiung logi 2 thuc sw khong don gian. Xin luu y thém mot lan nita, cdc ban co gdng phan tich hang ddng thirc
bén phia da thirc (ké cd phdi nhén thém hé sé) va klem tra tinh kha thi cia hé phwong trinh h¢ qua. Trong
mot so tdi ligu khac, cdc tac gia thuong dung ti 6 hé doi ximg loai 2 va dao ham dé tim dwoc phép dat an
phu thich hop, tat nhién la con phu thuéc rat nhiéu vao ddc tinh bai todn ban dau. Moi ban doc tham khdo
tiép cdc vi du sau.

Bai toan 109. Giai phuong trinh V4x+9 +3(2x+1)=2x"  (xej).
Loi gidi 1.
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biéu kién x> —% .

Phuong trinh da cho twuong duong véi
207 —6x—3=/4x+9 © 4x* ~12x—6=2V4x+9 & (2x-3)" -15=2,2(2x-3)+15  (¥)

bat 2x—3=¢ thi (*) tré thanh 1* —15=2+2t+15 . Dat v2t+15 =y (y>0) thu dugc hé phuong trinh

2 2
{22t+15—y @{2t+15_y2:>2t—2y:y2—t2<:>(t—y)(2+t+y)=0<:>{t_y B
t"=15=2y 2y+15=t t+y+2=0
3 3
o =y 2x-3=v4x+9& XZE = XZE S x=4.
4x’ —12x+9=4x+9  |x(x—4)=0
xSl xél
o t+y+2=0c/Ix+9=1-2x{ 2 ) o x=1-43.

4x+9=4x"—4x+1 (X’ -2x-2=0
So sanh véi diéu kién thu duoc nghi¢ém S = {1 - \/g ; 4} .
Loi gidi 2.
Diéu kién x> —% :

Phuong trinh da cho twuong duong véi
2x° —6x—3=/4x+9 & 4x> —12x -6 =24x+9 < 4x* —8x+4 =dx +9+2/4x +9 +1

i > 2x-3=+/4x+9 (1)
AU NS Rad VR A

3
e (e2r-3=Vhioe! "2 =152 e x=4.
4x* —12x+9=4x+9  |x(x-4)=0
xSl xsl
o 2)eoVaxt9=1-2x=1{""2 =172 S x=1-43.

4x+9=4x"-4x+1 |xX' -2x-2=0

So sanh véi diéu kién thu dugc nghiém S = {1 ~3; 4} :

Loi gidi 3.

Diéu kién x > —% . Phuong trinh d4 cho twong duong véi

2x* —6x-3>0

Ax+9=4x" —4x7 (6x+3)+36x2 +36x+9

2x* —6x-3>0 2x" —6x-3>0
< = 5 <:>xe{1—\/§;4}
4x*—24x° +24x7 +32x=0  |4x(x-4)(x’ —2x-2)=0

\/4x+9:2x2—6x—3©{

So sanh véi diéu kién thu dugc nghiém S = {1 ~3; 4} :
Loi gidi 4.

biéu kién x> —% .
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Phuong trinh da cho tuong duong véi
VAx+9+6x+3-2x" =0 24/4x+9 +12x+6—4x" =0 <= 4x+9+24/4x+9 —4x* +8x-3=0 (1.
bat V4x+9=¢ (¢>0) thi phuong trinh (1) tré thanh
£ +2t—4x* +8x—3=0<t(t—2x+3)—2x(t —2x+3)+(t—2x+3) =0
V4x+9 =1-2x (1)
=
J4x+9 =2x-3 (2)

<:>(t—2x+1)(t—2x+3)=

Xét hai truong hop xay ra
xSl xsl
e (NoVax+9=1-2x{ "2 =172 S x=1-43.
4x+9=4x"—4x+1 x2=2x-2=0
X2 — xX=—
o (2)<:>2x—3=\/4x+9<:> 2 o 2 oSx=4.

45" —12x+9=4x+9  |x(x-4)=0
So sanh véi diéu kién thu dugc nghiém S = {1 ~3; 4} :

Nhdn xét.
o Loi gidi I dwa vé hé phirong trinh déi xirng loai 2 théng qua hai bude dat an phy. Ngodi ra cdc ban cé thé
co dugc cach dat truc tiép thong qua "meo myc” nho sau day, kién thirc sir dung la phép tinh dao ham thugc
pham vi chwong trinh gidi tich 16p 11 THPT, dii rang né chi dp dung dweoc trong mot sé trweong hop.

Phurong trinh di cho c6 dang 2x> —6x—3=+4x+9. Ta c6 (2x —6x—3) =4x—6=k(2x—3);k=2.

Do d6 sé xudt hién phép dat N4x+9 =2y -3, két qud thu dwoc tLrO’ng tw loi giai 1.
» Trong trwong hop phuwong trinh ban dau c6 dau hiéu kha quan dwa vé hé phirong trinh doi ximg loai 2 hodc

gan doz xung loai 2 cdac ban c6 thé sir dung ky thuat "ép duyen” — cdch goi lang man cua ban thén tdc gia,
va tdt nhién né ciing da xudt hién trén rat nhiéu cdc cuon sach, bai viét, ebook tham khao khdc.

Phuong trinh ban dau da vé 2x* —6x—3 =4x+9 (*) .
Dat NAx+9 =my+n=4x+9=m’y* +2mny +n> < m’y> + 2mny —4x+n’-9=0.
Phurong trinh (*) 6 trén tré thanh 2x* —6x—3=my+n < 2x° —6x—my—-3-n=0.
. . m’y* +2mny —4x+n> -9 =0
Ta thu duoc hé phuwong trinh
2x* —6x—my—3-n=0

Diéu kién gi dé hé phwong trinh trén tro thanh hé phwong trinh doi xung loai 2 (hodc gan doi xiung loai 2) ?

»  Thanh thu hé phuong trmh gan doi xu’ng logi 2: Trir tirng vé hai phwong trinh thu dwoc sé hang tw

do (khéng chira bién) la n* +n—9. Néu hang 6 nay bang 0 thi khi @6 biéu sé chi con lai cdc an va
dé dang phdn tich nhan tw dva theo cac hang dding thike.
Ta cé n* +n—9=0, phirong trinh khéng ton tai nghiém nguyén.

= Thanh thir hé phwong trinh d6i xirng loai 2. Hai phirong trinh trén tudn theo ty 1é duy nhdt vé hé sé
sao cho sau khi gidn wéc thu dwoc cdc hé so twong g bang nhau, ban chat la lam mdt hé sé ti do
dé thudn tién phdn tich da thiec nhan tu.

3
m> 2mn 4 n2—9:>{—6m2:4mn = 2m n=-3

2 mtn=24 | (3 Q{mzz
- -m (—Emjzu

2 -6 -m  -n
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Dé thay (m; n) = (2;—3) théa mén day ti s6 trén. Va thuc tién da chirng minh phép ddt trén kha quan.

o Luuytrong ddu can thire 1a nhi thite bdc nhat nén céc ban hoc sinh cé thé sir dung dé‘ng nhat thirc nhu sau

2x* —6x—-3=~/4x+9 < 4x* —12x—6=2/4x+9
<::>(2x+n)2 —(ax+b)=2\/2(2x+n)+ax+b
n’—b=-6

n’+2n=3

Déng nhdt thitc= {4n—a=—-12=>{4n—a=-12=n=-3=(2x-3)’ —15=2,/2(2x-3)+15.

2n+b=9 2n+b=9

Bai toan 110. Gidi phwong trinh 4x° +7x+1=2+/x+2 (x € ) .
Loi gidi 1.

Diéu kién x>-2.
Phuong trinh da cho twuong duong véi

2x+1=+x+2
45 +8x+4=x+2+2Vx+2+1 = (2x+2)’ :(\/x+2+1)2 c{

xX2—— xX2—— 1
e (e 2 o 2 <:>x:Z.
A +4x+1=x+2 4x* +3x-1=0
xé—E xS—é 7
e (2)& 2 =S 2 Sx=——.
A +12x+9=x+2 43 +11x+7=0
So sanh véi diéu kién ta thu dugc nghiém S = {—%,%}

Léi gidi 2.
Pidu kién x>-2.

Phuong trinh dé cho twong duong voi 4(x* +4x+4)-9(x+2)+3=2Vx+2.
bat Vx+2=¢ (¢>0) thu duoc

4t -9 +3=2t o 1 (4 =9) =2t -3 & (26 -3)[ £ (2t +3)-1]=0

3
t_E \/er2:E le
& (20-3)(2-1)(t+1) =0 | 1=-1= fc 47
1 |Vxr2z== |x=-1
t:E 2 4

b

So sanh véi diéu kién ta thu dugc nghiém S = {-%&} .
Lévi giii 3.

bicéu kién x> -2.

Phuong trinh di cho twong dwong véi x+2+2v/x+2 —4x* -7x-3=0.

bat Vx+2=¢ (¢>0) thu duoc phuong trinh

—2x-3=~x+2
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' +2t—4x* - Tx-3=01(r-2x-1)+2x(r=2x-1)+3(t—2x-1)=0

Vx+2=2x+1
Vx+2=-2x-3

o (t+2x+3)(t-2x-1)=0<

xX2—— xX2—— 1
e (e 2 o 2 <:>x:Z.

A +4x+1=x+2 4% +3x—1=0

xﬁ—é )CS—é 7
e (2)e 2 =S 2 Sx=——.

4x* +12x+9=x+2 45 +11x+7=0 4

Két luan phuong trinh ban dau c6 hai nghiém.
Loi gidi 4.
bicu kién x > -2. Phuong trinh da cho tuong duong voi

{mx‘* +8x7 (7x+1)+49x" +14x+1=4x+8 {16x4 +56x° +57x” +10x-7 =0
<~

45 +7x+1>0

4x* +7x+1>0

2 2 2 _ 2 —
@{4x (457 +10x+7) +3x (42 +11x+7) — (457 +11x+7) =0

}<:>xe

4x* +7x+1>0

45> +7x+1>0

(4x" +3x-1)(4x" +11x+7) =0 xe{—l;—z;l
Rt = 4
A +7x+1>0
. a1 en i 7 1
So sanh véi diéu kién ta thu duge nghiém S = _Z;Z .
Lo"‘igidi5.
biéu kién x>-2.

bat Vx+2=y+1 (y=1)= y’+2y—x—1=0. Phuong trinh da cho tr¢ thanh 4x*> +7x-2y-1=0.

Ta c6 hé phuong trinh
4x* +7x—2y—-1=0
Y +2y—-x-1=0

. y=2x<:>\/m=2x+l<:> XZ_E = XZ_E
4 +4x+1=x+2  |4x° +3x-1=0
3
e dxiyirdc0oVirie—2x-3l T 2 =157
A +12x+9=x+2 4 +11x+7=0
So sanh véi diéu kién ta thu duge nghiém § = {—%,%} .

Lévi gidi 6.

bicu kién x> -2.

Phuong trinh da cho twong duong véi (2x+ 1)2 +3x=2,/2(2x+1)-3x
Pt 2x+1=1 thi (1) tro thanh £ +3x = 24/2¢ — 3x

(1)
(2)

:4x2—y2+8x—4y=0<:>(2x—y)(2x+y+4):0©{

<> X=

3
2

2x+y+4=0

SFX=——.
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bat V21-3x =y (y20)= y’+3x=2¢. Phuong trinh (2) tr¢ thanh #* +3x=2y.

. . t*+3x=2y s
Ta thu dugc hé phuong trinh >t -y =2y-2t(t—-y)(t+y+2)=0
Y +3x=2t

x>—l x>—l 1
o y=toJx+2=2x+l{ 2 o402 <:>x=z.

4x* +4x+1=x+2  |[4x"+3x-1=0

3
X< —— X< ——

e y=—+t-2Vx+2=-2x-3& 2 = 2 <:>x:—z.

4x* +12x+9=x+2 45 +11x+7=0 4

b

C A g ) 1
So sanh véi diéu kién ta thu duge nghiém S = {_%Z} .
Nhan xét.
o Lo gidi 2 sir dung phép dat mot an phu va dwa véphtmng trinh bdc bon dan 5 4 -9 +3=2t.
Ngoai cach phan tich trong loi gidi 2, cdac ban co thé tham khao cac bien doi sau

= 4 9P 4322 At -8 1A= 2+l (27 -2) =(1+1) & (27 —1-3) (27 +1-1)=0

\/x+2=E x:l
2 31 2 4
¢>Q+U(2;3XZ—U=OCM5{—hEr}:> 2 o

Via2=o =1

4
" 4 -9 +3=2 73 -3420—41"=0. Dt 3=u=t'u —u+2t-4t' =0.
Coi ddy la phwong trinh bdc hai dn u ta cé A = (4t3 —1)2 nén suy ra

u=2t 2t =3 tzé
1 2<:> 1 5 3<:> 2
HEET ! P o 28 +3t—1=0

o Loigidi 5 sir dung phép dat an phu dwa vé hé phwong trinh gan doi ximg logi 2. Dé thdy bai todn nay khéng
co duwoc sy "may mdn" hinh thirc nhu cac bai toan truce, co lé vi s6 7 kha "lé". Str dung meo muc dao ham
va phan tich hang dang thirc thuc tién cho thdy khéong kha thi. Trong truong hop nay thao tac mang tén "ép
duyén" lai to ra hiéu qua va cho ta mot hé phu’ang trlnh gan doi xirng, mdc du vay van toi mot loi glal dep.

» Loi giai 6 sir dung phép dat an phu lién tiép dwa vé hé doi xirng loai 2 véi 3 an. Tuy nhién van biéu thi dwoc
méi quan hé gitta hai an y va t. Trong bdi todn 105 tdc gia da dé cdp téi dang tong qudt

(mx+n) +b:a\/m.
Bdi todn nay do khé da tang 1én mot chit, d6 la thay hang sé b béi mét ham s6 f(x) cu thé la f(x)z
4x* +Tx+1=2x+2 <:>(2x+n)2—(ax+b)=2\/2(2x+n)+(ax+b).
n-b=1 n’+2n=3 n=1

Déng nhét thirc =4n—a=7 < {4n—a=7 & a=-3=(2x+1) +3x=2,/2(2x+1)-3x.
2n+b=2 |2n+b=2  |b=0

o Khi thay biéu thirc mx+n bdi tam thire bdc hai hodc thay cdc hang sé a va b béi cdc ham sé f(x),g(x)
chung ta thu dwoc mot lop bai toan kha thu vi, doi hoi tw duy cao do va ky nang tinh toan chinh xac.

Bai todn 111. Gidi phuong trinh x* =3+(x—1)vx’—x+3  (xej).

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGO VAN SO — QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8)

70

Lavi gidi 1.
bicukién xe; .
Phuong trinh da cho twong duong v6i x> =3+ (x—1),/(x—1)x+3
Piat x—1=¢ thi (1) trd thanh x> =3+tJ/xt+3.
Pat Vxt+3=y (»=0) thu dugc hé phuong trinh
x* =3+t
{yz =xt+3

X=x"—x+3

x>0
. x=y<:>x:\/x2—x+3©{ & x=3.

X< —
o x+y+t=01-2x=+x"—x+3 & 2

4x* —4x+1=x"—x+3

Két luan nghiém cua phuong trinh 13 S = {

3—@,3}
6 |

Loi giai 2.
biéu kién x € . Phuong trinh da cho twong duong véi

(e e | D20

(¥*=3)(x-1)=0 (¥*=3)(x-1)=0

(x—3)(3x* -3x-2)

6 6

3—@.3}
6 |

Két luan nghiém cta phuong trinh 1a S = {

Loi giai 3.
biéukién x e .
Phuong trinh da cho twong duong voi

< {3—@ 3+4/33
0 X € ; 5

(1)

=x’ -y :yt—xt<:>(x—y)(x+y+t)=0<::{

<~

J=r

xX=y
x+y+t=0

x<— 3-4/33

3x2=3x-2=0

(x2 —3)(x—1)20

xt—6x° +9:()cz—2x+1)(x2 x+3)<:>{3x3 —12x* +7x+6=0

3—@,3}
6 b

3-x+(x-1)Vx’ —x+3=0x" —x+3+(x—1)Vx’ —x+3+x-2x" =0

bat Vx’ —x+3 =t (¢>0) thu dugc phuong trinh

z‘2+(x—l)t+x—2x2 :O@t(t—x)+2x(t—x)—(t—x)=0<:>(t—x)(t+2x—l):0<:>

>0
) (1)c>x:\/x2—x+3<:>{x &S x=3.

X=x"—x+3

!
<_
e Qel-u=r-x+3e! 2 =

4x —4x+1=x*—x+3

3—@,3}
6 |

Két luan nghiém cta phuong trinh 13 S = {

1
x<—

2

3x2=3x-2=0

t=x (1)
t=1-2x (2)
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Loi gidi 4.
bicu kién x € . Phuong trinh da cho tuong duong voi

3—x2+(x—1)\/x2—x+3 :O<::>12+4(x—1)\/x2 —x+3=4x"

& 4(x" —x+3)+4(x—1)Vx’ —x+3+x" —2x+1=9x" —6x+1
x? —x+3=x (1)
Vxl-x+3=1-2x (2)

2
& (2 —xe34x-1) =(r-1)

X=x"—x+3

x20
J (1)c>x:\/x2—x+3<:>{ & x=3.
x<t x<t 3-./33
e (2Q)el-2x=Vx"-x+34 2 o902 Sx= _6 :
4’ —4x+1=x"—x+3 3x*-3x-2=0
Két luan phuong trinh da cho c6 hai nghiém.

Nhan xét.

» Loi gidi 4 sir dung phép bién doi twong dwong thong qua thém bdt dwa vé hang ding thirc sau khi nhan hai
vé véi hang sé 4, mot 1oi gzaz dep, thudn tiiy nhung héi tu nhiéu yéu t6 may mdn va bi dn.

o Loi gidi 3 sir dung ddt an phu khong hoan toan dwa vé phwong trinh bdc hai, sir dung céng thirc nghiém
phdn tich da thire thanh nhan tir nguyén do biét thirc A la mét binh phwong diing. Ngodi ra cdc ban cé thé
trinh bay nhw sau

t2+(x—1)t—i-x—2x2 =0 +xt-2x"—t+x=0

t=x (1)
t=1-2x (2)

Nhén thdy t* + Xt — 2x% ¢6 tinh chat q’éng bdc quen thugc nén co thé nhéam nhc?n f. "
o Loigiai I dwa vé hé phuong trinh doi xung logi 2 bdc hai. Xin nhdc lai mot lan nita dang tong quat
(mx+n)2 +b=a,Ja(mx+n)-b.
Cu thé trong truong hop ndy, hang sé b =3 nhung hang sé a da dwoc thay thé boi x—1.
Trong cdc bdi todn tiép theo dwdi day, doi khi a va b déu dwoc thay boi cac ham sé (x), g(x).

<:>(t—x)(t+2x)—(t—x)=0<:>(t—x)(t+2x—1)=0<:>

Bai todn 112. Giai phuong trinh % =2 (xej).
Loi gidi 1. )
biéu kién x > % :
Phuong trinh da cho tuong duong véi
237 —x+1=26x-5 © 4x* = 2x+2=46x =5 & (2x—1)" + 2x+1=4,/4(2x—1) - (2x +1).
Dit 2x—1=¢; J6x-5=y (y>0) ta thu duge hé phuong trinh

{t2+2x+1:4y

t=y

t+y+4=0

SE+dt=dy+y oy +4t-4y=0(t-y)(t+y+4)=0<
4r—(2x+1) = y? yry Y y=0(t-y)(r+y+4) {

1 1
x2— x> —

o =y 2x-1=VJ6x-5< 2 = 2 @xe{l;%}.
4x* —4x+1=6x-5 2x* —5x+3=0
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o (+y+4=02x+3+/6x-5=0 (VO nghiém do x>§).
6
So sanh voi diéu kién ta co tap nghiém S = {1;%}.
Loi gidi 2.
biéu kién x>%.Nhénxétr§ng 2x*—x+1>0 Vxej .

Phuong trinh da cho twong duong voi
(2% —x+1)" = 4(6x-5) & dx* +4x7 +1-2x(20° +1) +x> = 24x 20
© 4x' —4x’ +5x7 —26x+21 =0 < (x—1)(4x* +5x-21) =0
& (x-1)(2x-3)(2¢" +3x+7)=0= x e{l;%}

So sanh voi diéu kién ta co tap nghiém S = {1;%}.

Lo gidi 3.

Diéu kién x > % . Phuong trinh da cho tuong duong voi

25 —x+1=2/6x-5 < d4x> —2x+2=4J6x—5 < dx> +4x+1=6x—5+4/6x—-5+4

2 » |Jex=5=2x-1 1
& (2x+1) :(\/6x—5+2) @[m”xH_O ((2))

X2 — X2 — 3
° (1)<:>2x—1= 6x-5< 2 & 2 @xe{l;g}.
4x* —4x+1=6x-5 [(2x*-5x+3=0
e Phuong trinh (2) v6 nghi¢m do x > % .
So sanh voi diéu kién ta co tap nghiém S = {1;%}.
Loi gidi 4.
Diéu kién x > % . Phuong trinh da cho tuong duong voi

26x—5-1+x-2x" =0 4J6x—5-2+42x—4x’ =0 6x—5+4J6x—-5-4x> —4x+3=0 ().
bat V6x—5=¢ (¢>0) thi phuong trinh (1) tr& thanh
1P —4t—4x’ —4x-3=01(1+2x+3)=2x(1+2x+3)+(1+2x+3) =0 (1 —2x+1) (1 +2x+3) =0 (*)

Vi x>%;t>0 nén t+2x+3>0.Do do6
x>l )C>l 3
(¥) = 2x—1=v6x-5<1 2 42 @xe{l;a}
4x’ —4x+1=6x-5 |2x*=5x+3=0
So sanh voi diéu kién ta co tap nghiém S = {1;%}.

Nhdn xét.
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Pé xudt hién an phy dwa vé hé phirong trinh doi xieng nhw 16i gidi 1, chiing ta tiép tuc sir dung dong nhat thirc
2% —x+1=26x-5 < 4x> —2x+2=4/6x-5
= (2x+n)2 —(ax+b) = 4\/4(2x+n)+ax+b

n-b=2 n’+4n=-3

n=-1
. . dn—a=-2 dn—a=-2 2
bo hat b=-1 2x—1 2x+1=4,/4(2x—-1)—(2x+1).
ong nhat = 4n+b=—5<:> neb—t & a__2:>( x—1) +2x+ \/ (2x-1)—(2x+1)

8+a=6 a=-2

Bai toan 113. Giai phuong trinh 9x° —5x = (2—)6)\/3)62 —-8x+3 (x €] )

Loi gidi 1.

Diéu kién 3x* —8x+3>0.

Phuong trinh di cho twong duong véi (3x—1)2 +x—-1=(2 —x)\/(Z —x)(1-3x)—(x-1).

bat 1-3x=£;4/3x"-8x+3 =y (»20) ta thu dwoc hé phuong trinh

{tz +x-1=(2-x)y

y? +x—1=(2—x)t

oy :(2—x)(y—t)@(t—y)(f+y+2"“):O‘:’E::x—2

1 1

x<— x<— N
e =y 1-3x=3x"-8x+3 & 3 = 3 <:>x=—1+613.

3x* —8x+3=9x" —6x+1 3x* +x-1=0

3
> x2— A o
o (+y=x-2V3x"-8x+3=4x-3& 4 (Hé v6 nghiém).
13x* —16x+6=0

\/E+l

Viy phuong trinh dé cho c¢6 duy nhit nghiém x = — P
Loi gidi 2.
Diéu kién 3x* —8x+3>0. Phuong trinh di cho twong duong véi
(9% =5x)(2-x)=0 (95" =5x)(2-x)20
81x* —90x+25x> = (x” —4x +4)(3x’ —8x+3)<:> {39)& +10x" —11x" =23x-6=0

(9x2 —5x)(2—x)20 G
e{_lwﬁ_@—l}@x:— 136+1

(9x* =5x)(2-x) 20
(3x2 +x—1)(13x2 —16x+6):0

6 6
So sanh diéu kién suy ra phwong trinh di cho c6 nghiém duy nhit x =— \/i *l .

Loi gidi 3.
Diéu kién 3x* —8x+3>0.
Phuong trinh da cho twong duong voi

(2—x)\/3)cz—8x+3—9x2 +5x=0©3x2—8x+3+(2—x)\/3x2—8x+3—12x2+13x—3=0.
bit v/3x* —-8x+3 =¢ (tZO) thu duoc
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P+(2-x)t—12x" +13x-3=0<t(r+3x—1)—4x(r +3x—1)+3(t +3x-1) =0

r=1-3x

t—4x+3)(t+3x-1)=0
S (1-4x+3)(t+3x-1)=0< 3

I
<_
e ()o1-3r=\3r-8x+3c] 3

3x2 —8x+3=9x*—6x+1

3

2 Xz~
° (2)<:> 3x*—-8x+3=4x-3 & 4
13x* —16x+6=0

So sanh diéu kién suy ra phwong trinh di cho c6 nghiém duy nhit x =—

Nhdn xét.

(Hé v6 nghi€ém).

_1+\/E

3xP+x-1=0

Doi voi bai toan nay, cac ban co van swr dung dong nhat thiee, tim chinh xdc cac an phu dwa vé hé phwong trinh, tuy

nhién can khéo léo mot chiit
9x* —5x =(2—x) 3x* —8x+3

= (n—?’x)2 —(ax+b):(2—x)\/(2—x)(n—3x)+ax+b

n—-b=0 n’+2n=3 nel
X , 2n+b=3 2n+b=3
bong nhat thuc = " = " =b=1
—-6bn—a=-5 —6bn—a=-5
a=-1
—-6—-n+a=-8 n=1

Suyra (3x—1)" +x-1=(2-x),/(2-x)(1-3x) - (x~1).

Bai tap tuwong tu. )
Giai cac phuong trinh sau trén tap hop sé thuc

1 xz—lzm.

2. x2—2=m.

3. x+45++/x-1=0.

4. 4x* —4x—7=3J6x+5.
5

xt+4/x* 42013 =2013.
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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.

35.
36.
37.
38.
39.

x—2005 =~//x —2005 .

1 [4x+9

2
x? —6x+3:\/m.
4x* —4x-2=~2x+2.
4(x" —x+2)=5J10x-12.
X +2x—-5=33x+9.
16x* —5=+/4x+5.
x2—4x+9 B
Jox—-17
Ox* —6x+1=721x-8.
X+ 2x+8=676x—1.
xP—6x+13=33x—-13.
X* +5x+5=T7~25+8x .
4x* —4x -5
1+x

4 +7=~2x-7.

X —2x+15=3Vx+3.

9%’ +8=/3x-8.

x? —4x—3:\/m.
Jax+1=-4x" +13x-5.
X —13x+5+/1+3x =0.
32x% +32x=-20=/5+2x .
x/ﬁ+x2 =x+3.

18x% +6x—29=/61+12x .
V9x—5=3(1+x")+2x.

4x2+4x—4:3,/2(3x—1) .

x’ +6x+13:x1/x(x+3)—4.

4x? —x=2x-1.

X +10x+11=42x+21.

9x® +3x+5=7/24x+3.

4x* —8x+7 B
Jox—13

25x% —6x+1=3x15x> - 7x .

9x” —5x+1=2/5x-2.

X +x+7=3/5x-3.

x> +11x+32=7/6x+28.

Ax* +7x+2=3J4x+2 .

=7(x" +1).

=2x*+x+5.

5.
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40.
41.
42.
43.
44.

45.

46.
47.
48.
49.
50.

51.

52.

53.

54.
55.

56.
57.
58.
59.

60.

61.
62.
63.
64.
65.
66.

67.

68.

69.

70

X +12x+4=7Jx+20.
X2 =5x+1+24/9x+4 .
Ax* +5x+4=8J15x+5.
Ax* +14x+11=4/6x+10.

Ox* +13x+9=38x+1.
2(x* +3x-2)= Sxtl14
2

X rdx=6+x.

x =m+2.

x> —4x++/5+2x=0.
8x> +8x+1=~/x+5.

2x> —6x—1=~/4x+5.

2_
M=2x2—4x+3.
\/ 2
2_ —
1/w:2x2—2x—5.

J16—8x—3x* = x> +3x—4.
X+ 4x+7=(4+x)Vx2 +7.

2x+1 7
>
40x* +7x=2+14xJx—1.

16x> —5x=x+1+1.
25x2+x/2+3x:13x+%.

VI43x +x=(2x-1)(2x+1).
Px+1<16x* +x-1.
10+3x2+2x\/m=13x.

X —20+4/5+x =2x.

X2 +5x+7 =2\/m.

95> —10x+4+4/x—1=0.
457 +7x+8Jx+3 =15.

2(x2 +x—1)= ,/x2+8x;11 .

x(4x+3)=4

9x> +12x=2++/8+3x .
5x+8

3(x* +x-1)= :

(5 x=1) =25

. 8(4x" +5x+3)=3v2x-5.

§\/4x+1—9x2+26x+3?720.
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71

72.

73.

74.

75.

76.

T7.

78.

79.

80.

81.

82.

83.

84.

85.

86

Bai to

- 5(9x% +5x+3) = 8x5_9.
%(x2+3x+8)=x/5x—8.
2(4x* +x+5)= 8x2_7.

8x—16

6(2x* =3x+3) =

8x—46

B

7(x2+5x+16)

2(2x2 +5x—2): 2x°47x-5 .

2
6(1+x)2 _ 8+x—3x

%

—5x*+12x—14

5(5x2 +2x+4) 5

Il
_

=
S
+
|
=
+
—

| \O
\S)

7(x2—x—1)=

6(8x2_2x_3): 2x2+5x+6.

11(3x2—x—3)=

\/11x2+13x+33
11 '

2
3(3x* +11x+9) = 3x7 +5x+3

2
3(20° ~13x+4)= Ox” +5x+12

f

562 +11x+8

W

5(8x2—7x—1)=2

2
7(14xz+7x+3):3\/w_

15x* +23x+34
; .

an 114. Giai phuong trinh x> +x+6=(2x+3)y2x’ +10x+4  (xej).

.5(6x2+11x+14):6\/

Loi gidi 1.
biéu kién x* +5x+2>0.

Phuong trinh da cho twong duong véi (x+2)" —(3x—2) = (2x+3)/(2x+3)(x+2)+(3x-2).

bat x+2=+2x"+10x+4 =y (»>0)ta thu dugc hé phuong trinh

t* =3x-2+(2x+3)y
y :(2x+3)t+3x—2

=1 -y’ =(2x+3)(y—t)<:>(t—y)(t+y+2x+3):O
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> x=-2
o =y x+2=42x +10x+4<:>{ <:>{ & x=0.

X +4x+4=2x*+10x+4 X’ +6x=0
XS—é xé—g
o (+y+2x+3=0V2x" +10x+4=3x-5& 3 o 3 *)

9x* +30x+25=2x>+10x+4 7x*+20x+21=0
Hé phuong trinh (*) v nghiém. Két hop voi diéu kién x” +5x+22>0 thu duoc tap nghiém S ={0}.
Loi gidi 2.
Piéu kién x* +5x+2>0.
1Y 23

Nhan xét x’ +x+6=(x+5j +T>0Vxe P -
Phuong trinh da cho twong duong voi

2x+3>0

' +2x +13x2 +12x =36 =(4x2 +12x+9)(2x2 +10x+4)

{2x+3>0 {2x+3>0 {2x+3>0
=x=0

= = =
7x* +62x° +141x° +126x =0 |x(x+6)(7x* +20x+21)=0 ~ |xe{-6;0}
Két hop voi diéukién x* +5x+220 thu dugc tap nghiém S ={0}.
Loi gidi 3.
Piéu kién x> +5x+2>0.
Phuong trinh da cho tuong duong véi

(2x+3)V2x7 +10x+4 — x> —x—6=0<> 25" +10x+4+(2x+3) V2% +10x+4 —3x* ~11x-10=0.
bat v2x* +10x+4 =7 (1> 0) thu duoc phuong trinh
£ +(2x+3)1=3x" —11x-10=0 < 7 (¢t +3x+5)—x(t +3x+5) - 2(¢ +3x+5)=0
t=x+2 (1)

@<z+sx+s><t—x—2>=°©L_gx_s ()

> x>-2 x>-2
e (Nex+2=vV2x"+10x+4 & o o < x=0.
X

P H4x+4=2x"+10x+4  |x*+6x=0 e {~6;0}
[5 2 xs_g xS—é )
. (2)<:> 2x" +10x+4=-3x-5< 3 & 3 (H¢ v6 nghiém).

9x* +30x+25=2x"+10x+4 7x* +20x+21=0
Két hop véi diéu kién x* +5x+2>0 thu duge tap nghiém S ={0}.

Nhdn xét.
Cdc ban hoc sinh luu y bai toan 114 tro di, mirc c’z’é phL'fc tap da tang dan dau, nguyén do dang thirc

(mx+n)2— \/f mx+n +g( )

Trong do f(x),g(x) theo thiwr tw la nhi thirc bdc nhat va nhi thu"c béc nhat (hoac tam thiec bdc hai). Chung ta van

st dung chiéu bai dong nhat thire nhw sau
X4 x+6=(2x+3)V2x" +10x +4

<:>(x+n)2 —(ax+b):(2x+3)\/(2x+3)(x+n)+ax+b
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n*—b=6 n*+3n=10
dn—a=1 2n—a=1 n=2

Péng nhat hé s6 = nmas & - oda=3
2n+3+a=10 2n+a=7 _ 5
3n+b=4 3n+b=4

Thu dwoc (x+2)2 —(3x—2)=(2x+3)\/(2x+3)(x+2)+(3x—2) .

Bai toan 115. Giai phuong trinh x* —x+6=(x—-2)/(x-1)(x-9)  (xe}).
Loi gidi 1.

Didukién (x-1)(x-9)20< x29vx<1.

Phuong trinh da cho twong duong voi

(x=3) +5x=3=(x=2)vVx* —10x+9 < (x=3) +5x-3=(x-2)/(x—2)(x=3) - (5x-3).

bat x-3=t;/(x—1)(x-9) =y (¥ =0) ta thu dugc hé phuong trinh

£ +5x-3=(x-2 t=
2 ( )y:>t2—y2:(x—2)(y—t)<:>(t—y)(t+y+x—2):OQ{ Y
y +5x—3:(x—2)t t+y+x=2
x>3 x>3
e =y x-3=x"-10x+9 & 5 5 = (H€ v6 nghiém).
X" —6x+9=x"-10x+9 x=0
> x<— o i
o (+y+x=2Vx -10x+9=5-2x< 2 (H¢ v6 nghiém).

x*—10x+9 =4x”> —20x+ 25
Vay phuong trinh da cho v6 nghiém.
Loi gidi 2.
bicukién (x—1)(x-9)20< x29vx <1,

2
Nhan xét: xz—x+6:(x—%j +?>0Vxe; . Phuong trinh da cho twong duong voi
x=2>0 x>2
4 3 2 2 2 = 3 2
xt =20 #1327 —12x+36 = (x* —4x+4)(x* =10x+9) 7 [12x° —40x> +64x =0
x>2
x>2
& s &< x=0
x(3x° —10x+16)=0 )
3x° —10x+16=0 (*)
Phuong trinh (*) v6 nghiém. Bén canh d6 x = 0 < 2 . Két luan phuong trinh di cho v6 nghiém.
Loi gidi 3.
Diéu kién (x—1)(x—9)20<> x =9 v x <1. Phuong trinh da cho twrong duong véi
(x=2)Vx* =10x+9 —x* +x-6=0 < x> —10x +9+(x—2)v/x* —10x +9 —2x* +11x—-15=0
bat Vx* —10x+9 =7 (¢>0) thu dugc
£+ (x-2)t-2x" +11x-15=0 <t (1 +2x-5)—x(t +2x-5)+3(t +2x-5) =0
Vx*=10x+9 =x-3 (1)
0=
VxP-10x+9=5-2x (2)
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Xét hai truong hop xay ra
el “22 (¢ v0 nghigm)
o = S ¢ vO nghiém).
W 6x49=x7 10k 49 |x=0 " oo nEms
> x<— .
. (2)<:> x —10x+9=5-2x < 2 (H¢ v6 nghiém).

x*—10x+9 =4x” —20x +25
Vay phuong trinh da cho v6 nghiém.
Nhin xét. .
Bien doi phuong trinh da cho vé dang

xz—x+6=(x—2) (x—l)(x—9)
& (x=3) +5x-3=(x-2)Vx* ~10x+9

<::>()c+n)2 —(ax+b)=(x—2)\/(x—2)(x+n)+ax+b

Thao tdc twong tw, ching ta tiép tuc don dan, di dan, ép dong nhat thire hé s6

2 _ 2 _
n-b=6 n —-2n=15 ne{—3;5} he 3
2n+b=9 2n+b=9

5 . Rt 5 . on=-3;a=-5<3a=-5
rmas- nmas- 2n+b=9 b=3

n—-2+a=-10 n—-2+a=-10
Suyra (x=3)" +5x=3=(x-2),/(x~2)(x-3)-(5x-3).

Bai toan 116. Giai phuong trinh 8x* +11x+1= ()ch1)\/4)€2 +6x+5 (x € ) .
Loi gidi 1.
biéukién x e .

Phuong trinh d cho twong duong véi (3x+2)2 —(x2 +x+3) = (x—i—1)\/(x+1)(3x—|-2)—1—(x2 +x+3) .

bat 3x+2=#,v4x’ +6x+5=y (y20) ta thu duoc hé phuong trinh
{tz =x2+x+3+(x+l)y

Vv :(x+1)t+x2+x+3

t=y

2 2: 1 _ _ 1 —
=t -y (x+ )(y t)<:>(t y)(t+y+x+) 0<:>L+y+x+1:0

Xét hai truong hop xay ra

2
xX2—— -
o =y 3x+2=V4"+6x+5 3 <:>x=\/ﬁ 3.

Ox’ +12x+4=4x> +6x+5 >

3
x<——
e (+y+x+l=0V4xr’+6x+5=-4x-3 & 4 x:_9+,/33.

4> +6x+5=16x>+24x+9

Két luan tap nghiém S = \/ﬁ_3 ;= 9+\/§ .
2 12

Loi gidi 2.

bicukién xe; .

Phuong trinh da cho twong duong voi
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(8" +11x+1)(x+1)>0 (8% +11x+1)(x+1)20
=
64x4+137x2+1+22x(8x2+1):(x2+2x+1)(4x2+6x+5) 30x* +81x° +58x> +3x—-2=0
2
(85" +11x41) (x+1)20 (8" +11x+1)(x+1)20 s 04d53
5 ) [ 5x% +6x-1=0 < XE 7~
(Sx +6x—1)(6x +9x+2):0 i 2 12
6x° +9x+2=0

Két luan phuong trinh d4 cho 6 hai nghiém ké trén.
Loi gidi 3.

Piéu kién x e .

Phuong trinh da cho tuong duong véi

(x+1)V4x> +6x+5 82" —11x—1=0 <> 4x” + 6x+ 5+ (x+1)Va4x" +6x+5 125" ~17x—6=0.
bit Jax’ v6x+5=1 (¢>0) thu duoc
£ +(x+1)t-12x" =17x -6 =0t (1 -3x—2)+4x(t —3x-2)+3(r-3x-2) =0
Jaxr s6x+5=3x+2 (1)
Jax' +6x+5=—4x-3  (2)

@(t—3x—2)(t+4x+3):0<:>

xz—g xZ—g J14 =3
e (e 3 o 3 & x= T
Ox* +12x+4 =4x> +6x+5 5x2+6x—1=0
3 3
x<—— X< —— 9+\/§
o (2)<:> 4 o 4 S x=— T

4x* +6x+5=16x"+24x+9 6x° +9x+2=0
K&t luan bai toan c6 hai nghi¢m néu trén.
Nhdn xét.
Makc do phuee tap da tang thuce sw, nguyén do dang thirc

(mx+n)2 —g(x) = f(x)\/f(x)(mx+n)+g(x) )
Trong do f(x),g(x) liic nay theo thir tw la nhi thirc bdc nhat va tam thirc bdc hai. Chiing ta van sit dung chiéu bai
dong nhdt thirc truée hét qua bién doi

8x2+11x+1=(x+1)\/4x2+6x+5

(:)(I%x+n)2 —(x2 +ax+b):(x+1)\/(x+l)(3x+n)+x2 +ax+b

Pé ¥ rang 8 =9—1nén cdc ban cé thé xong pha thir xem sao

2 —
" _bb_Sl n”+n=6 n=2
Péng nhét Z+ T edntb=5 oia=15(Bx+2) (2 +3)=(x+1)J(x+ 1) (r+2) +(x +x+3).
e P S B T
n+3+a==6

Bai toan 117. Giai phuong trinh 2x” +7x+16 = (2x +1)vx* +10x+4 (xej).
Loi gidi 1.
Diéu kién x* +10x+4>0.
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Phuong trinh da cho twong duong véi (x +4)2 +x’—x=(2x+ 1)\/(2x+ 1)(x+4) —(x2 —x) .

bat x+4=1+x>+10x+4 =y (y=0) thu dugc hé phuong trinh

t=y

t2+x2—x:(2x+1)y
t+y+2x+1=0

=y =2x+)(y-t)=(t-y)(t+y+2x+1)=0 <=
= e =) S ) 2e ) =05

X’ +8x+16=x*+10x+4

t=yox+4=x +10x+4<:>{ a & x=6

x<——
[+y+2x+1=0 VX" +10x+4=3x-5& 3 (Hé v6 nghiém).
x> +10x+4=9x" +30x+25

So sanh diéu kién; két luan phwong trinh d4 cho ¢6 nghiém duy nhat x=6.
Loi gidi 2.
Diéu kién x> +10x+4>0.

2
Nhan xét 2x* +7x+16 = Z(x +%) +% >(0Vx e .Phuong trinh da cho tuong duong voi

2x+1>0 2x+1>0
4 3 2 2 2 = 3 2
Ax* +28x° +113x +224x+256:(4x +4x+1)(x +1ox+4) 8> —28x>—99x—126=0

2x+1>0
F(x-6)(8:° +20x+21) =0 =

So sanh diéu kién; két luan phwong trinh d4 cho ¢6 nghiém duy nhat x=6.
Loi gidi 3.
Diéu kién x* +10x+4>0. Phuong trinh d cho twong dwong voi

bat

(2x+1)Vx* +10x+4 —2x* = 7x—16 =0 < x* +10x+ 4+ (2x +1)Vx* +10x+4 —3x* =17x-20 =0.

x*+10x+4 =7 (1>0) thu dugc

z‘2+(2x+1)t—3x2 —17x—20:O<:>t(t—x—4)+3x(t—x—4)+5(t—x—4)=0
t=-3x-5 (l)
(

2)

X< ——
(1) & Vx’ +10x+4 =-3x-5 < 3 (Hé vo nghiém).
x’ +10x+4:9x2 +30x+25

( )<:>x+4 \x? +10x+4<:>{ 5 &S x=6.

X +8x+16=x>+10x+4

t+3x+5)(t-x-4)=0
<:>( ) )( * ) Q{t:x+4

So sanh diéu kién; két luan phwong trinh d4 cho ¢6 nghiém duy nhat x=6.
Nhdn xét.

Trong pham vi tirng bai todn, tac gia da 6 gdng trinh bay it nhat ba 16i gidi, trong d6 cé mét 101 gidi bang
phiwrong phap dat an phy khong hoan toan va it nhdt mét loi giai bang phép ndng lily thira (xin khong trinh
bay loi giai sur dung bién doi twong dwong, phan tich hang ddng thire. Thanh thir tdm nguyén tdc gia mong
muon cdc ban déc gid c¢é cdach nhin todn dién, linh hoat, da lwa chon trong thao tac tw duy khi dimg triréc
[6p phuong trinh can thirc tuwong tu, lam nén tang nang cao nang luc gidi quyet cdc bai todn dai s6 néi
chung, ddp 1ing ndi dung thi cir thuc té dang ngdy mot da dang, cam go va nhiéu bdt ngo.
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e Dang tong qudl‘(mern)2 —g(x) = f(x)\/f(x).(mx+n)+g(x) , & ddy cdc hang s6 a va b trong cdc bdi
todn trude da phire tap héa béi cdc ham sé f(x),g(x) trong do g(x) bude dau cé dang tam thire béc hai.
Bai todn tré nén rat thii vi khi cac ham f (x), mx + n duoc thay thé béi dang tam thirc bdac hai déng bo.

o Doi véi I6p phwong trinh trén, huéng di an toan hon la dat an phu khéng hoan toan, tuy nhién véi phirong
trinh chira can bdc ba va cao hon co lé tinh hinh da doi khac theo hwong bat loi. Huong di hé phuong trinh
mang tinh chat mao hiém, tao bgo, co chiéu sdu va trong mot so truong hop tro nén toi wu. Khi bai toan tro
nén phirc tap hon béi sy xudt hién cia cdc ham thay thé f (x), g(x) cdc ban van ung dung sir dung dong
nhdt thire, xin phan tich tiép tuc déi véi bai todn sé 117.

Giai phwong trinh 2x*> +7x+16 = (2x + 1)\/x2 +10x+4.

Huong phan tich.
Dé thay: Ve trai phwong trinh va biéu thirc dudi dau can co dang tam thirc bdc hai.
Do do gia du bai toan bién doi dwa vé

(mern)2 +(ax2 ererc):(2x+1)\/(2x+1)(mx+n)—(ax2 +bx+c) .

O ddy ching ta chwa véi xéng pha ldy ngay (x+n)2 +(x2 +ax+b) = (2x+1)\/(2x-|-1)(x+n)—(x2 + ax+b)
Vi trong nhiéu truong hop ldt léo, moi thir khéng dwoc dep dé nhw the.

Pt an phy mx+n = t;\/(2x+1)(mx+ n)—(ax2 +bx+c) =y suy ra hé phuong trinh

t2+(ax2+bx+c)=(2x+1)y t2+(ax2+bx+c)=(2x+1)y

2

(2x+1)t—(ax2+bx+c):y y2+(ax2+bx+c):(2x+l)t
Tim cac hé so a,b,c,m,n thong qua dong nhat thirc
(mx+n)2 —|—(ax2 +bx+c) =2x> +7x+16
(2x+1)(mx—i—n)—(ax2 +bx+c)=x2 +10x+4
Thuc hién cong tieng vé ta co
(mx+n)2 +(2x+1)(mx+n) =3x" +17x+20
& m’ +2mnx+n’ +2mx’ +2nx+mx +n=3x> +17x+20

(:)(m2 +2m))c2 +(2mn+2n+m)x+n2 +n=3x"+17x+20

m*+2m=3
n)=(1:4),(1:-5),(-3;4),(-3:5
= 2mn+2n+m=17<:>{(m’n) (’ )’(’ )’( ’ )’( ’ )Q(m;n):(l;4)
5 2mn+2n+m=17
n +n=20

Tir ddy c6 thé tim cdc hé s6 a,b,c dé dang. Va két qud ching ta c6
(x+4) 407 —x=(20+1) (20 +1) (x+4) - (+* —x).

Trong trieong hop thu dwoc két qua "1é nhir gao 16", cdc ban cé thé bdt dau tim hudng di khdc hodc kiém tra
lai cac budc tinh toan phia trén. Sau day la mot so thi du nhe nhang hon.

Bai toan 118. Giai phuong trinh x* +7x+16 =(2x—3)+2x> +2x-16 (xej).

Loi gii.

Diéu kién x* +x-8>0.

Phuong trinh da cho twong duong véi (x +3)2 +(x+7)= (2x—3)\/(2x =3)(x+3)-x-7.
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Piat x+3=uva v2x* +2x—-16 =v ta thu duoc hé phuong trinh

‘+x+7=(2x-3 —y=
v (x )V:>u2—v2:(2x—3)(v—u)©{u =0
Vi4x+7=(2x-3)u u-v+2x-3=0

Xét cac truong hop sau

x=>-3 x=>-3
> u=v<:>x+3:\/2x2+2x—16<:>{ <:>{ <:>x:2+@.

X +6x+9=2x"+2x-16 x?—4x-25=0
x>0
> u-v+2x-3=03x=v2x"+2x-16 <1 _ (Hé vo nghiém).
Tx"—2x+16=0

Viy phuong trinh dé cho c¢6 nghiém duy nhat x =2+ V29 .

Bai toan 119. Giai phuong trinh 4x” +9x+1=(4x—1)+/8x” —3x -1 (xei).
Loi gidi.

Diéu kién 8x* —3x-1>0.

Phuong trinh da cho twong duong véi (2x+ 1)2 +5x= (4x—1)\/(4x —1)(2x+1)-5x.

Dit 2x+1=u;+/8x* —3x—1=v ta thu duoc hé phuong trinh
u2+5x:(4x—1)v
v2+5x:(4x—1)u

, u=v
=u —v =(4x-1)(v-u)
( )( ) L+v:1—4x
Xét hai truong hop xay ra

1
2x+1>0 x> ——
o u:v<:>2x+l:\/8x2—3x—l<:>{ IS 2 @xe{—i;Z}.

4x* +4x+1=8x*-3x—-1

4’ —Tx—-2=0
x<0 x<0
0 u+v=l-4x -6x=+8x"-3x-1< 5 5 & 5 (H¢ v6 nghiém).
36x" =8x"—3x—1 28x" +3x+1=0
Két luan phuong trinh da cho ¢6 hai nghiém x = —% ;x=2.
Bai toan 120. Giai phuong trinh 4x” +19x +6 = xv/2x* —4x+3 (xei).

Loi gidi.
Piéu kién 2x* —4x+3>0.

Phuong trinh da cho twong dwong véi (2x+ 3)2 +7x-3= x\/x(2x+3) ~7x+3.

Dbit 2x+3 =u;2x* —4x+3 =v ta thu duoc hé phuong trinh

w +7x-3=xv s u=v
) =u’ -V =x(v-u)e
u +7x-3=xu u+v=-x
Xét hai truong hop xay ra
- 2x+3>0 >3
¢ u=v2x+3=v2x" -4x+3 9 , = 2 o x=-4+413.
Ax"+12x+9=2x"—4x+3 2
2x°+16x+6=0

7x*+22x+6=0 7

x<-1 11—
" @mH@{ oy 1V
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Vay phuong trinh da cho ¢6 hai nghi¢m nhu trén.

2
Bai toan 121. Giai phuong trinh 93x t2 o 16x-2 (xei).

x—1
Loi gidi.
1
N X #—
Dbiéu kién 3
Ix? +6x—2>0

Phuong trinh da cho twong duong véi (3x + 1)2 —6x+1= (3x—1)\/(3x—1)(3x+ 1)+6x-1.
Pit 3x+1=u;y/9x> + 6x—2 =v ta thu dugc hé

u? —6x+1=(3x-1)v =
( ) :>u2—v2:(3x—1)(v—u)<:> u=v
v2—6x+1=(3x—1)u u+v=1-3x
Xét hai truong hop
3x+1>20 3x+1>20
e u=vS3x+1=VI" +6x-2 = 5 5 & ¥ (V6 nghi€ém).
Ox"+6x+1=9x" +6x+2 Ox=1

e u+v=1-3x< -6x=+9x +6x—2 (V6 nghiém vi 3x—-1>0).
Vay phuong trinh da cho vo nghi¢m.

4x* +23(x+1)

Bai toan 122. Giai phuong trinh
x+2

= 2(x2+3x+6) (xei).
Loi gidi.
bicu kién x # -2 . Phuong trinh da cho tuong duong voi
4% +23x+23 =(x+2)V2x + 6x+12
& (2x+5) +(3x-2) = (x+2)J(x+2)(2x +5)-3x +2
u2+3x—2:(x+2)v

v +3x—2=(x+2)u

Dit 2x+5 =u;v/2x” +6x+12 =v ta thu duoc hé phuong trinh {

Thyc hién trir tirng vé thu duogc v’ —V* = (x+2)(v—u) & {

Xét hai truong hop xay ra
2x+5>0 2x>-5 7423
= () ) ) =3 Sx=— """,
4x° +20x+25=2x"+6x+12 2x“+14x+13=0 2
Bx-7>0 x<—t —18-+/65
" Qe 2% 65 +12=9%% 1425149 3 cXET
XAOxHlL =T AL 7% +36x437 =0

7+\23 _-18-V6s
2 T '

Vay phuong trinh dé cho c6 hai nghiém ké trén, x = 7

2
Bai toan 123. Giai phuong trinh w —\4x’ +18x—4  (xej).
X+

Loi gidi.

u=v 2x+5=~2x> +6x+12
=
u+v+x+2=0 | 2 6x412=-3x-7

(1)

(2)
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x#—4
2x7+9x-2>0
Phuong trinh da cho twong duong voi

163> —11x+1=(x+4)V4x’ +18x—4
& (4x-1) =3x=(x+4)/(x+4)(4x—1)+3x
bat 4x—1:u;m=v ta thu dugc hé phuong trinh
{u2—3x=(x+4)v . - 4x-1=+/4x’ +18x-4 (1)
v2—3x:(x+4)u u+v+x+4=0 m:—Sx—3 (2)

Diéu kién {

:>u2—v2:(x+4)(v—u)c>{

Xét cac truong hop
4x-1>0 le 13++/109
v e l63° —8xalmdi? +18v—4 | o rXET
Xmoxrl=ax 4 lox 12x% —26x+5=0
—5x-32>0 S5x<-3 )
v (2)ed ) & ) (Hé vo nghiém).
Ax* +18x—4=25x> +30x+9  |21x*+12x+13=0

Két luan phuong trinh ban dau c6 duy nhit nghiém x =

13++/109
12

Bai toan 124. Giai phuong trinh 30 =x+1 (xei).

J2x? +7x-9-9

Loi gidi.
x>1;2x<-9
2x° +7x # 90
Phuong trinh da cho tuong duong véi
30 = v +130=(x+1)(V26 +7x-9-9)
2x* +7x-9-9

< 9x+39=(x+1)v2x" +7x -9

<:>(x+5)2—(x2 +x—14)=(x+1)\/(x+1)(x+5)+x2+x—14

biéu kién {

bat x+5=u;v2x> +7x-9 =v,(v = 0;v #9) ta thu duoc hé phuong trinh

uz—(x2+x—14):(x+1)v U=y

=u" v =(x+1)(v-u @{
vz—(x2+x—l4):(x+1)u ( )( ) u+v+x+1=0
Xét cac truong hop xay ra

x+520

X +10x+25=2x*+7x-9

{x >-5 {3—\/145 3+\/145}
Sxe ; .

e U=y x+5= 2x2+7x—9c>{

= 2
x"—3x-34=0 2 2

o U+tVv+x+1=02x"+7x-9=-2x-6
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—2x2>6 x<-3
= =
2 +7x-9=(2x+6)"  |2X° +17x+45=0 (1)
Phuong trinh (1) v6 nghiém vi A4 <0 nén truong hop nay vé nghiém.

3-/145 ,3+\/145}

2 2

Dbi chiéu diéu kién di dén tap nghiém S = {

2 —_—
Bai todn 125. Giai phuong trinh % —JP+5x+7  (xeq).
X+

Loi gidi.

A 3 .
biéu kién x # 5 Phuong trinh da cho twong duong véi

2x° +2x—-3=(2x+3)Vx* +5x+7 <::>(x—i-l)z+x2—4:(2x-|—3)\/(2x+3)(x+1)—x2 +4.

bat x+1=u;vx* +5x+7 =v,(v>0) ta thu duoc
+x7—4=(2x+3
v ( g )v:>u2—v2:(2x+3)(v—u)<:>{
v2+x2—4:(2x+3)u

Xét cac truong hop

x>-1 >-1
° u=v<:>x+1=\/x2+5x+7<:>{ @{x S xed.

2

X +2x+1=x*+5x+7 3x=-6

o utv+2x+3=0Vx'+5x+7=DBx—4
8x"+19x+9=0

Két luan phuong trinh ban dau c6 hai nghiém nhu trén.
Nhan xét.

D6i véi bai todn nay, ching ta van cir xong pha, dé y rang 2 =1+1nén tam thoi sir dung

2x* +2x-3=(2x+3)Vx* +5x+7

u+v+2x+3=0

3x>4 ~19-73
o X=—"-.

(:)(x+n)2 +x° +ax+b=(2x+3)\/(2x+3)()c+n)—(x2 +ax+b)

n+b=-33n-b=7 n*+3n=4 n=1

Pong nhdt hé s6 {2n+a =2 <<3n-b=7 <4a=0

2n+3—-a=>5 n=1a=0 b=-4

Bai toan 126. Giai phuong trinh 5 2= V2x? +x+1 (xej).
X

Loi gidi.
bicu kién x # 0. Phuong trinh da cho twong duong véi

S5x+3=xv2x* +x+1 <:>(x-|—2)2—)c2 +x—1=x\/x(x+2)+x2 —x+1.

bat x+2=u;v2x* +x+1=v,(v>0) ta thu duoc hé phuong trinh
2 2
u —x"+x-1l=xv
{ :uz—vzzx(v—u)c{
2 2
VvV —x"+x-1=xu

Xét cac truong hop xay ra

u=v

u+v+x=0
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x>-2 {3+Jﬁ 3—@}
<o Xxe X .

V o u=vex+2=2x+x+1< &9, ;
X +4x+4=2x"+x+1 x"=3x-3=0 2 2

x<-1 x<-1
V u+v+x=02x" +x+1=-"2x— 2@{ <:>{ &S x=-3.

2x* +x+1=4x>+8x+4 2x* +7x+3=0

{3+V§T' .3—JET}
5 .

’_39
2

Vay phuong trinh ban dau c6 tap hop nghiém x e

Nhdn xét.
Doi voi bai toan nay, phia ngoai can thirc co dang nhi thirc bac nhat nén sw dung tam thoi

5x+3=x\/2x2+x+1<:>(x+n) (x +ax+b \/x x+n)+x +ax+b.

n—b=3b=1 n=2

\ , , 2 _4:p=
Dong nhat hé so0 {n+a=1 @{n ’ & a:—1:>(x+2)2—x2+x—1:x\/x(x+2)+x2—x+1.
2n—a=>5 nELa=T b=1
Bai toan 127. Giéiphuongtrinh“zlﬂ 2x% +12x+8 (xei).
+x
Loi gidi.
x#-2

Diéu kién
x> +6x+4>0
Phuong trinh da cho tuong duong véi

4% +17x+27 = (x+2)3/2x" +12x+8

& (20+5) =3x+2=(x+2)J(x+2)(2x+5)+3x -2

bat 2x+5=u;v2x* +12x+8 =v,(v>0) ta thu duge hé phuong trinh
u’ —3x+2:(x+2)v
v —=3x+2 =(x+2)u

2 o Ny u=v
Ty (x+ )(V u>®{u+v+x+2:0

2x+520 2x>-5 )
> u=ve2x+5=V2x"+12x+8 = R (V6 nghi€ém).
4x* +20x+25=2x" +12x+8 2x°+8x+17=0
> —723x . »
» u+v+x+2=0+V2x"+12x+8=-3x-7T< 5 (V6 nghi€ém).
7x"+30x+41=0
Két luan phuong trinh dé bai v6 nghiém.
Bai toan 128. Giai phuong trinh 3 =x+1 (xei).

J(x=1)(2x+3) -6
Loi gidi.
\ levxS—E
biéu kién 2
(x—l)(2x+3) #36

Phuong trinh da cho tuong duong véi
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3= (x+1)((r=1)(2x+3) 6] 6x+9 = (x+1)y2x" +x-3

= +4x+4—x2+2x+5:(x+1)\/)c2 +3x+2+x*-2x-5

c>(x+2)2 —xX*+2x+5 :(x+l)\/()c+l)(x+2)+x2 —2x-5
bat x+2=u;v2x* +x-3 =v,(v>0) ta thu duoc hé phuong trinh

Poxt+2x+5=(x+1 =
v g (x )v:uz—v2=(x+1)(v—u)®{u Y
vz—x2+2x+5:(x+1)u u+v+x+1=0

Xét cac truong hop sau xay ra

X +4x+4=2x"+x-3 x*=3x-7=0 2 2

x=>-2 {xZ—Z {3+«/§ 3—@}
= S xe ; )

"y x+2= 2x2+x—3<:>{

-3>2x
" utv+x+1=02x  +x— =—2x—3<:>{ xz—i.

5 e
2x"+11x+12=0 2

§.3+ﬁ.3—ﬁ}

Két luan phuong trinh dé bai co nghiém x e {— 5 S T

9x+25

X —

Bai toan 129. Giai phuong trinh =vV2x*+5x-5  (xei).
Loi gidi.
. 2x>+5x-5>0
Pidu kién { xorox
x#1

Phuong trinh da cho twong duong voi

9x+25 =()c—1)\/2x2 +5x-5< (x+5)2 —x’ —xz()c—l)\/()c—l)(x+5)+x2 +Xx.
bat x+5=u;v2x* +5x-5 =v,(v>0), ta thu duoc hé phuong trinh

2_ 2_ = _1 =
uz x2 g (x )v:uz—vzz(x—l)(v—u)ﬁ{u Y
Vv —Xx —x:(x—l)u u+v+x—-1=0

Xét cac truong hop sau

x>-5 {5+«/@ 5—\/@}
S xe ; .

0O u=vex+5=2x"+5x-5 <:>{

x*=5x-30=0 2 2
x<-2
0 Uu+v+x-1=02x"+5x-5="2x-4 < 5 (V6 nghiém).
2x"+11x+21=0
Két luan phuong trinh dé bai ¢6 cac nghiém x e {5+ 2145 ;5_ 2145}
e g . 10
Bai toan 130. Giai phuong trinh +l=x (xei).

\V6x* —x—6—4
Loi gidi.

Diéu kién 0< 6x® —x—6 # 16 . Phuong trinh di cho bién ddi vé
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10=(Vor’ —x=6-4)(x~1) & 4x+6=(x~1)yox’ ~x=6

& 4x% +4x+1-4x +5=(x—1)V2x> —x—1+4x> =5

& (2x+1)" —4x? +5=(x-1)y(x=1)(2x+1) +4x* =5
bat 2x+1=u;v6x> —x—6 =v,(v=0) ta thu dugc hé phuong trinh
{u2—4x2+5:(x—1)v

v —4x? +5:(x—1)u

22 (1) (v u=v
ey (x )(v u>©{u+v+x—l=0

Xét cac truong hop

1

2x+120 x>——
" =y 2x+1=46x"—x-6 < ) X & 2 <:>x=z.
4x" +4x+1=6x"—x—-06 ) 2

2x°=5x-7=0
> x<0 . »
" u+v+x—-1=0V6x" —x—-6=-3x < 5 (V6 nghi€ém).
3x“+x+6=0

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x = % .

Nhan xeét.
Bai todan 130 tuy phia ngoai can thirc co dang nhi thirc bdc nhat, tuy nhién cac ban hoc sinh can can than véi su

xoéng pha mot chut
10= (Vo7 16 -4)(r-1) & 4+ 6= (r- N6 —x=6

<:>(mx+n)2 —(m2x+ax+b):(x—l)\/(x—l)(mx+n)+(m2x+ax+b)

2mn—a=4 me{-3;2} m e {-3;2}

n—-b=6 n”—-n=0 ne{O;l} m:12
Pongnhat Sm+m’=6 <in-m+a=-1<in-m+a=-1< :O

n-m+a=-1 —-n+b=-6 -n+b=-6 _ s

-n+b=-6 2mn—a =4 2mn—a=4

Dén dén (2x+1)" —4x” +5=(x—1)/(x~1)(2x +1)+4x* - 5.

Bai toan 131. Giai phuong trinh Z“? 157 +x+9=0  (xej).
X+

Loi gidi.
Diéu kién x # —%. Phuong trinh d4 cho twong duong véi
—6x—9=(2x+1)\I5x" +x+9
& 9x% —6x+1-9x> =10 = (2x +1)V6x% + x—1+9x* +10
& (3x-1)" =927 ~10 = (2x +1),/(2x +1)(3x 1) +9x> +10
it 3x—1=u;v15x° +x+9 =v,(v>0) ta thu duoc h¢ phuong trinh
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u=v

u? =9x* —10=(2x+1)v
u+v+2x+1=0

v =9x* 10 =(2x+1)u

Xét cac truong hop sau xay ra

=>u’ -V :(2x+1)(v—u)<:>{

3x>1 3x2>1
v u=v<:>3x—1=\/15x2+x+9<:>{ @{ (V6 nghiém).

9x* —6x+1=15x*+x+9 6x°+7x+8=0

x<0
v u+v+2x+l=0<:>\/15x2+x+9=—5x®{ x= ?

) = -
10x*—x-9=0 10
Déi chiéu diéu kién ta thu dugc nghiém duy nhat x = —% .

Nhdn xét.
Bai toan trén cac ban doc gia ciing het svc luu y khi chon hé so m

~6x-9=(2x+1)V15x" +x+9

<::>(mx+n)2 —(m2x+ax+b)=(2x+l)\/(2x+1)(mx+n)+(m2x+ax+b)

2mn—a=-6 n”+n=0
=3
n*—b=-9 m*+2m=15 g .
\ , n=-—
Doéng nhat {2m+m*> =15 < 2n+m+a=1< 0
a=
2n+m+a=1 n+b=9
b=10
n+b=9 2mn—a=-6
Do dé di dén

9x% —6x+1-9x> —10 = (2x+1)V6x* + x—1+9x* +10

& (3x-1)" =92 ~10 = (2x +1)/(2x+1)(3x~1) +9x> +10

Bai tap tuwong tu. )
Giai cac phuong trinh sau trén tap hop sé thuc
2

X 52 +9x+3 .

S5x+2

2
X HAXHD | [y
5x+3
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4.

e

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

2
Lﬁl:\ﬂxz +17x+9.

Tx+2

2
ﬂ=\/x2+2x+7.

x+2

2
MJ{_—\’SXZ_SX :0.

1-5x

2x/2x——=m.

x—2

(x+2)(x+3)=(5x—1)/x(5x+14).

3x=2+xv2x*+3.

3x* +7x+8
Jr+g=22 212
T )

2_
Jax 3= 23+

x—2

27 +2x+1=(4x—1)Vx’ +1.

Lﬁ”‘l: 2x2 —1.
x_

g_m: (x—1)(3x+5).

x—l:Z x*=2x.
X

x(x+2)=3+\/3—x.
4x+g=3+\/2x2—2x—1.

X
x+3=l+\/x2+2.
X
2x* +x+3=3xJx+3.
2
x—x+1: x2=2.
x+2

%(x+2)2+2:\/7+4x.

YN 2x(1+x) .
X

2(x 1) 1= XE+S)
x+2

2

Y o= t4x+1 .

x+1

x> +4x \/27
=+/2x " +x+2.

1+2x

2
sl S gt 1l

x+9
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2
26. X TN+ _ o _ox 5.
2x-3
2
g7 A28 i1z,
x+3
28. x+§+1:\/x2+2x—7.
X
29. 2x+5+1:x\/4x2+8x—5.
X
30. x+3+£:3\/3x2+7x—9.
X
4 2
31. 4x+9+—=510x> +18x—1.
X

32. 9x+ll+zz44/3(4x2+3x—1).
X

33. x+5=~6x>+11x+5 +1.

X
2
3q, B 3HI S g
x+1
35. x+2+l= x(x+8).
X
36. x+10+22 = 332" + 20x .
X
37. 9x+5+l= x(3x+2).
X
2
38. %zx/bczwtbc—l .
o
39, x5+ ——=J(x-1) +1.
x—1
40. 4x—9+i:\/2(x+1)(x+2).
x+4

41, 4yt S+ = 2(x2+4x+2).
x+1

69

3+x

x2+1 B
2x-3

44, 2x—-15+

42. 4x+

43, (x—l)(2x+3).

83

x+5

45, x+ 22 452 [ro1)(x+8).
X

46. 2(2x+§j=2+ (x—1)(2x+9).

X

47. 2[2x+3+§J=\/(x—1)(2x+11).

X

=17+2(x=2)(x+5).

= 2(x-1)(x+6).
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

10
Ox+—+5=2/3(x-1)(2x+3).
x+x+ \/ (x—1)(2x+3)

9x+£:18+9 x-1.

X

x+§:2 (x—l)(2x+7)+l.
X

58
Ox+29+—=4 —1)(12x+33).
X+29+ . \/(x )(12x +33)

62
—+9=6 —1)(6x+37).
X+ - + \/(x )(6x+37)

x+%+1: (r—2)(x+3).

43
2xP +—+2=2.02(x=3)(2x+7).
x+x+ \/(x )(x+)

(erl)2 +27=(3+x)(x-2)(x+9).
x2—3x+33:
x+5

x*—x+70
T—\/2(x—5)(x+7) .

(x—3)(x+11).

(x=1)(x=2)+18=(3x+1)(x—2)(3x+10).

4(x* —x+12)=(x+3)2(x=3)(x+8).
4x" —x+44 =(1+x).

J(x=4)(2x+11)
9x” +32 = x+(1+2x)/2(x-2)(3x+8) .
x+9:(x+2) 2(x—1)(x+3) .

x+11
3 (x—l)(2x+7) .

x+13=(x+4)2(x—1)(x+4).

xe3r o D) (ax+7).
X

(x+1)(x+4)+22

\/(x—2)(x+7)

1%: (- 1) (252 7).
B hGn)(x+2)-7.

X

3(x+1+3j: -1)(3x+9).

X

2743 1)(2x43).

3x+1
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71.
72.
73.
74.
75.

76.
T7.
78.
79.
80.

81.

82.

83.
84.

85.

% Jxr=1)(3x+17)

87.

4+

x+1
= J(x=1)(6x+11).
13

6+ = [(x_1)(2x+9).
6
x+2
" (x=1)(x+2)-11.

5+ xli = J(x-1)(12x+23) .

17
x+3

= (x—lﬂx+5)—L
23
(x—1)(2x+9) -6
33
Jx=1)(3x+11) -1
103
2 (x—4)(x+5)—1
11
(x=1)(2x+7)-2
1 (x+1)(2x+5)

=1+x.

=2x+1.

=2+3x.

=1+x.

2+x 10
8 4= JD)(6x17).
X
25
=x+1.
J(x=2)(2x+9) -5
28
=1+x.
J2(x-1)(x+4)-10
2
X +T7x+22 =2y
J2(x=1)(x+5)
2
1+x —Hx+9:3L
3(x2—1)
9x” +5x+22

x2+3x+4:(x+3)Vx2+x+2.

2

Bai todn 132. Gidi phuong trinh ——— =\ + 2011 (vej).

X —x+1

Loi gidi.
Diéu kién x* +2x+1> 0. Phuong trinh di cho tuong duong véi

x2+1:(x2—x+1)Vx3+2x+1

¢3(x44)2—2x=(x2—x+1)¢(fk—x+lﬂx+4)+2x
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Dit x+1=u;+/x’ +2x+1=v ta c6 hé phuong trinh

u2—2x:(x2—x+l)v Uu=v

22 (2 _ 1 _
ey (x T )(v u><:>L+v+x2—x+1:0

v —2x=()c2 —x+l)u
Xét hai truong hop

>-1 > -1
> u:v<:>x+1:\/x3+2x+l<:>{x @{xz( <:>xe{0;l}.
x (x

X +2x+1=x"+2x+1 -1)=0

> u+v+x —x+1=0Vx +2x+14+x" +2=0 (V6 nghiém).
Két luan phuong trinh ban du ¢ hai nghiém x=0;x=1.

. 17x—
Bai toan 133. Giai phuong trinh 4o 1TX76 2x° —5x" +1 (xei).

(x - 1) (x - 2)
Loi gidi.
2x° =5x" +1#£0
x#Lx#2
Phuong trinh da cho twong duong voi

4(x_1)£x_2)+17x_6 =2x° =537 +1 & 4x” + 5x+2 = (x" —3x+2)v2x’ =5x7 +1
x°=3x+2

Diéu kién {

& (2x+1) +x+1=(x* =3x+2) (32 =3x+2) (20 +1) — (x+1)

Dit 2x+1=u;+/2x’ —5x> +1 = v ta c6 hé phuong trinh

W +x+1=(x*=3x+2)v =
( ) :>u2—v2=(x2—3x+2)(v—u)<:> vey )
v2+x+1:(x2—3x+2)u Uu+v+x -3x+2=0

Xét hai truong hop xay ra

S > 2x+1>0 2x+1>0
> u=ve2x+1l=v2x"-5x"+1l & =

4x* +4x+1=2x" —=5x* +1 2x° —9x? —4x=0

xz-= 9—\/113,x_9+\/113
4 7 '

S 2 S x=0x=
x(25° =9x—-4)=0 4

2
> u+v+x2—3x+2=0<:>\/2x3—5x2+1+x2—x+3:0©\/2x3—5x2+1+(x—%j =—% (V6 nghiém).
_9—\/113_x_9+\/113
4 '

Vay phuong trinh da cho c6 ba nghiém x =0;x 1

2
Bai toan 134. Giai phuong trinh %:sz +x° —4x+1 (xej).
X —x+

Loi gidi.
biéu kién 2x° +x* —4x+1>0.
Phuong trinh da cho twong duong voi

x2+4x+2:(2x2—x+2)\/2x3+x2+x+2—(5x+1)

& (x+1) + 5w+ = (200 —x+2) (20— +2) (x4 1) = (5x+1)
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bit x+1= u;\/2x3 +x’ +x+2—(5x+1) =v ta thu duoc hé phuong trinh

4 Sx+1=(2x"—x+2 =
s (x o )V:uz—vz:(2x2—x+2)(v—u)©{u y

v2+5x+1:(2x2—x+2)u U+v+2x*—x+2=0

0 Uv+2x —x+2=0~2x + x> —dx+1+2x% =3 (V6 nghiém).

x+120 x2>-1
O U=V s = , <:>xe{0;\/§}.
X +2x+1=2x"+x"—4x+1 2x"—6x=0

Déi chibu didu kién thu duge hai nghiém x =0;x=+/3 .

2
Bai toan 135. Giai phuong trinh %f;b“? =3x’ —x* +8x+4 (xei).
X —Xx+
Lai g,
Diéu kién 3x* —x* +8x+4>0. Phuong trinh d3 cho twong duong vai
9x? +11x+6=(x? —x+3)3x" —x* +8x+4

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

Dit 3x+2 = u:A3x° — x> +8x+4 = v ta thu dugc hé phuong trinh

242 x=(x*=x+3 -
P VT S e L
v2+2_x:(x2_x+3)u prveaessl

Xét cac truong hop

{3x+220 {3x+220 { 5-37 5+\/§}
PY U=y < < X e O, ; .

Ox* +12x+4=3x"—x*+8x+4 3x°—10x* —4x=0 3 3

. u+v+x2—x+3:0<:>\/3x3—x2+8x+4+(x+1)2 =—4.

_5—@_5—#@}

Pbi chiéu diéu kién thu duoc nghiém S = {o, 3 3

Bai toan 136. Giai phuong trinh (Sx +2§2 = = 2% —9x+9 (xei).
y—

Loi gidi.
X =2x"-9x+9>0
x#2
Phuong trinh d cho bién d6i vé
Sx+6= (x2 —4x+4)\/x3 —2x*—9x+9

biéu kién {

<:>5)c+6:(x2—4x+4)\/x3—x2 —8x+12—(x2 +x+3)

<::>(x+3)2 —(xz—i-x—i-3)=(x2—4x+4)\/(x2 —4x+4)(x+3)—(x2+x+3)

Pit x+3=u;\x* —2x* —9x+9 = v ta thu duoc hé phuong trinh
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T (x? 3)=(x*—4x+4 -
u (x +x+) (x X+ )v:uz—vz:(x2—4x+4)(v—u)<:{u v 2
vz—(x2+x+3):(x2—4x+4)u u+v+x —4x+4=0
Xét cac truong hop

x+3>0 {x2—3 { 3+\/@ 3—\/@}
= < xeq0; ; .

’:‘ U=v<= 2 3 2 3 2
X +6x+9=x"—-2x"-9x+9 x  =3x"-15x=0 2 2

2
P utv+x—4x+4=0v+x’ —3x+7=0<::>\/x3 —2x*—9x+9 +(x—%j :—% (V6 nghiém).

Vay phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 137. Tim nghiém duong cia phuong trinh

(x+l)(x+2)=g+(x2+gj\/x3+x2—x+i+l (xeq).

X X X

Loi gidi.
4
. Trxt—x+—+120
Pidukien {~ 'y
x#0
Phuong trinh da cho tuong duong véi

x’ +3x—2+2=(x2 +gj\/)€3 +x2—x+i+1

X X X

<:>(x+1)2+x—%+1:(x2 +%j\/(x2+%j(x+l)—(x—%+lj

4
bit x+1:u;\/x3 +x> —x+—+1=v tathu duoc hé phuong trinh

X
u2+x—g+1:(x2+gjv u=v
x X 2 2 2, 2
=>u' v =X+ |(v-u) e )
) 2 ( 5 2) X u+v+x +—=0
Vitx——+1=|x"+—|u X
X X
Xét cac truong hop
-1<x#0 -1<x#0 1<x%0
Vo u=ve & B 1
x2+2x+l:x3+x2—x+i+l x3—3x+i=0 {x4—3x2+4=0 ()

x x
Véi x* =t taco t*=3t+4=0,khidd A=-7<0.Do do6hé (1) vo nghiém.

v u+v+x2+g=0®v+x2+g+x+1=0 (2)
X X

D@ thiy (2) v6 nghiém do v+ x’ +3+x+1>o,wzo;v)c>o.
X

Két luan phuong trinh di cho v6 nghiém, nghia 1a khong c6 nghiém duong.

2 — —
Bai todn 138. Giai phuong trinh x—xf’ —Jx'+2x+4  (xei).
x—1
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Loi gidi.
x#1

X +2x+4>0
Phuong trinh da cho tuong duong véi

¥ mx=3=(x—1)] Vi + 244 & (x+2)" =5x=2=(x—1) J(x=1)’ (x+2)+5x+2.
Dit x+2=u;\x’ +2x+4 =v ta thu duoc hé phuong trinh

2 _5x-2=(x-1) u=v
u X (x )zv:uz_‘}Z:(x_l)Z(v_u)c>|: )
vi=5x-2=(x-1)"u u+v+(x-1)"=0

biéu kién {

Xét hai truong hop

x+220 x=>-2
O U=V x+2= x3+2x+4<:>{ {

X +4x+4=x"+2x+4 X =x*=2x=0

x=>-2 x>-2 102
< x(x+1)(x—2):0© xe{—1;0;2}:>xe{_’ 12}

2
o u+v+(x—1)2=O<:>v+x2—2x+2+x+2:0<:> x3+2x+4+(x—%j :—% (V6 nghiém).

Vay phuong trinh da cho ¢6 ba nghi¢ém x=-1;x=0;x=2.

2
Bai toan 139. Giai phuong trinh ;,f—x“‘l —2xX +7x° +4x+16  (xej).
X —Xx+

Li gidi.
Diéu kién 2x° + 7x* +4x +16 > 0. Phuong trinh da cho tuong dwong véi
¥ x+d=(20 —x+1)\/2x3 +7x2 —3x+4+Tx+12

& (x+4) ~Tx-12=(20 —x+1) (207 —x+1) (x +4)+ Ta +12

Pit x+4 = u:+/2x> +7x* + 4x+16 = v ta thu dugc hé

u? —Tx—12=(2x*—x+1)v =
( ) :>u2—v2:(2x2—x+1)(v—u)<:> w=y 5
v2—7x—12:(2x2—x+1)u Uu+v+2x —x+1=0

Xét hai truong hop

x+4>0 {x2—4 { 3+417 _3_\/ﬁ}
& & xeql; ; .

X +8x+16=2x"+7x* +4x+16 X +3x2=2x=0 2 2

> u=v<:>{

> utv2x —x+1=0 2% +7x7 +4x+16 +2x> =—5 (V6 nghiém).

_—3+\/ﬁ.—3—\/ﬁ}.

Két luan phuong trinh ban dau c6 ba nghiém x e {0, 5 5

2 —_—
Bai toan 140. Giai phuong trinh22x2+—33xll3 =5 +4x% +12x +15 (xei).
X —o5Xx+

Loi gidi.
5% +4x? +12x+15>0

biéu kién
x> =3x+1>0
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Phuong trinh da cho tuong duong véi
2227 +3x—13 = (x* =3x+1)5x* +4x? +12x+15

& (5x+1) = (327 +7x+14) = (¥ —3x+1)\/(x2 +1)(5x+1)+3x" +7x+14

Pit 5x+1=u;N5x +4x2 +12x+15 = v ta thu dugc hé phuong trinh
w —(3x2 +7x+14)=(x* =3x+1)v =
( ) ( ) :uz—vzz(x2—3x+l)(v—u)©{u ’

vz—(3x2+7x+14)=(x2—3x+1)u u+v+x’=3x+1=0

Xét hai truong hop
S5x+1=>20 5x+1=20
] u= <:,>
25x +10x+1=5x" +4x> +12x+15 56 =21x* +2x+14=0

:1'
Tl (x-1)(5x° =165 -14)=0 T

{5)6-%—120 8+ /134

s Ut v —3x+1=0 o v+ +2x+2 =0 V5 +4x> +12x +15 +(x+1)2 =—1 (V6 nghiém).

8++/134
—s

Két luan phuong trinh da cho c6 hai nghiém x =1;x =

—6x* —15x+12 J
=\VX

Bai toan 141. Giai phuong trinh
x(x - 5)

+7x +15x+13 (xe;).
Loi gidi.
X +7x*+15x+13>0
x(x—S) #0
Phuong trinh da cho twong duong voi
~6x? —15x+12 = (x* = 5x ) + 7x7 +15x+13

Diéu kién {

& (x+5) (72" +40x+13) = (x° —Sx)\/(x2 —5x)(x+5)+7x" +40x+13

Pit x+5=u:Nx’ +7x* +15x+13 = v ta thu duoc hé phuong trinh

uz—(7x2+40x+13)=(x2—5x)v Uu=v

22 (¥ _5 _
—uy (x x)(v u>©{u+v+x2—5x=0

v —(7)62 +40x+13) = (x2 —Sx)u
Xét hai truong hop xay ra
x+520

X8 u:v<:>x+5:\/x3+7x2+15x+13 <:>{

x>-5 > =5
e e esao12=0 (x=1)(x* +7x+12)=0

X +10x+25=x"+7x* +15x+13

o xe{-4-31}.

S utvixr’—Sx=0ov+x’ —4dx+5=0Vx + 77 +15x +13 +(x—2)2 =—1 (V6 nghiém).

Két luan phuong trinh da cho c6 ba nghiém, S = {—4; —3;1} .

4
Bai todn 142. Gidi phuong trinh X L0 05 18 16xt1  (xei).

x+4
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Loi gidi.
2x° +8x* +6x+120
x#—4
Phuong trinh da cho tuong duong véi
Xt —6x—1=2(x+4)V2x" +8x* +6x+1

biéu kién {

& x* —(6x+1)=2(x+4),/(2x+8)x* +6x+1

Pit x> =uN2x* +8x2 +6x+1=v, (v=0) ta thu duoc hé phuong trinh

T_(6x+1)=(2x+8 -
! ( x ) ( x )v:>u2—v2=(2x+8)(v—u)<:>{u Y
v —(6x+1)=(2x+8)u u+v+2x+8=0

o u+v+2x+8:0<::>v+xz+2x+8=0<:>\/2x3 +8x2+6x+1+(x+1)2 =—7 (VO nghi¢m).

o u=vex’ =\/2x3+8x2+6x+1 Sx' =2 +8x +6x+1 <= x' 2% +x* =9x" +6x+1
<:>(x2 —x)2 =(3x+1)2 <:>(x2 —4x—1)(x2 +2x+1):O
& (¥ —dx-1)(x+1) =0 = xe{2+/5;2-5:-1]

Déi chiéu diéu kién ta thu duoc nghiém S = {2 +/5;2-+/5; —1} .

4 3 2 _
Bai todn 143. Gidi phuong trinh 2> *87 =28x=13 _ /) 3
x =2x+4
Lo gidi.
Diéu kién —2x° +5x> +16x+25 >0 . Phuong trinh di cho bién dbi vé

2x* —3x* +7x* —28x—13 =(x2 —2x+4)\/—2x3 +5x% +16x+25

<:>(x2 —x+2)2 +x' =P +3x*=24x-17

=(x2 —2x+4)\/(x2 —2)c+4)()c2 —x+2)—x4 +x° =3x*+24x+17

Pt x* —x+2 = u;\—2x" +5x> +16x+25 = v, (1 > 0, > 0) ta thu dugc hé phuong trinh
w+xt-x +3)cz—24x—17=(x2 —2x+4)v
virxt—x +3)cz—24x—17=(x2 —2x+4)u

u=v

2 02 (2 2o+ 4)(v—
ey (x x )(v u)c{u+v+x2—2x+4:0

Xét cac truong hop sau xay ra
o u+v+x2—2x+4=0<::>u+v+(x—1)2 =-3 (V06 nghiém).

o u=vex? —x+2:\/—2x3+5x2+16x+25 Sxt -2 45 —dx+4=-2x" +5x* +16x +25

o x'=20x-21=00 x* +427 +4=4x> +20x+25 & (x* +2) =(2x+5)’
& (¥ ~2x-3)(¥" +2x+7) =0 (x=3) (x+1)| (x+1) +6 | =0 = x e {~1;3)

Vay phuong trinh da cho c6 hai nghiém x =-1;x=3.

+5x7 +16x+25 (xej).
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2x' X +9x* +7x+ 4 B

Bai toan 144. Giai phuong trinh 5
X +x+3

3 x(x2+x+l) (xei).
Loi gidi.

bicu kién x>0.

Phuong trinh da cho twuong duong véi

2x* 4+ x° +9)c2+7x+4=(x2 +x+3)\/9)c3+9x2 +9x

<::>()c2+3x+1)2+x4—5x3—2x2 +)c+3=(x2 +x+3)\/(x2+x+3)(x2+3x+1)—x4 +5° +2x° —x-3

bat x* +3x+1=u;v9x’ +9x* +9x =v,(v 2 0) ta thu duoc hé phuong trinh
u2+x4—5x3—2x2+x+3:(x2+x+3)v u=v

22 (2 3 _
S ut v (@ a3)(v u)c{u+v+x2+x+3=0

v+ xt 5% —2x2+x+3:(x2+x+3)u
Xét cac truong hop xay ra sau
P U+ +x4+3=0v+2x° +4)c+4:0<:>v+2(x+1)2 =—2 (V0 nghi¢m).

. , — x*+3x+120
¢ u=vx +3x+1=49x"+9x" +9x &

X H6x’ +11x +6x+1=9x" +9x* +9x

24354150 x> +3x+1>0
Rt * * Rt 5 R <:>x:3+\/§;x=3—\/§.
xt=3x+2x* =3x+1=0 (x —3x+1)(x +1):0

Két luan phuong trinh ban dau c¢6 hai nghiém x =3+ NG ;x=3— J5.

4 3 2 _
Bai todin 145. Gidi phuong trinh 2> 12; X2 (DB +21r +18x+5  (xei).
x_

Loi gidi.
8x’ +21x° +18x+5>0
x#2
Phuong trinh d cho bién d6i vé
2xt 417~ 1207 = 5x =2 = (x—1)(x—2)V8x’ +21x° +18x +5

biéu kién {

2

(x2+4x+1) (—x4+7x3+30x2+13x+3)

=(x* —3x+2)\/(x2 “3x+2)(x% +dx 1) —x* + 700 43027 +13x +3

Pt x> +4x+1=1u;v/8% +21x* +18x+5 =v,(v>0) ta thu dugc hé phuong trinh
u’ —(—x4 +7x° +30x° +13x+3) z(x2 —3x+2)v
v —(—x4+7x3 +30x2+13x+3):(x2—3x+2)u
u=v

2 2: 2_3 2 _
e (x * )(V u>®{u+v+x2—3x+2=0

2
" utv+x’-3x+2=0v+2x° +x+3=0©v+2[x+%j :—§ (V6 nghi€ém).

, 5 . X +4x+1>0
s u=ve XA+l =8 4212 +18x 45 <

xt+8x +18x% +8x+1=8x>+21x* +18x+5
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4 2 2 =
X +2x +1=5x"+10x+5

C4dx+120 X 4dx+120 X’ +4x+120
= 4 5 =
x =3x"+10x+4

(x*+1) =5(x+1)’

X +4x+120

=S xz—\/§x+1—\/§:0<:>x=\/§+ ‘j\/g_4;x:\/—_ ‘2\/5—4
X2 +~5x+1+-/5=0

Két luan phuong trinh da cho c6 hai nghiém x =

VS+y5Vs -4 J5-y5V5-4
2 T 2 '

2
Bai todn 146. Giai phuong trinh 2%~ fxz 2
X+

=X —x +3x+1 (xei).

Loi gidi.

Diéu kién x* —x* +3x+1> 0. Phuong trinh di cho twong duong véi
x2—3x—2=(x2+2)\/x3—x2+3x+1
@(x—l)z—x—3=(x2+2)\/(x2+2)(x—1)+x+3

bat x—1=u;v/x’ —x* +3x+1=v,(v>0) ta thu duoc hé phuong trinh

u’ —x—3=(x2 +2)v

:uz_vzz(xuz)(v_u)@{u:v

vz—x—3:(x2+2)u u+v+x+2=0

Xét cac truong hop sau

x2>1
= u:v<:>x—1=\/x3—x2+3x+l<:>{

X =2x+1=x—x"+3x+1

x>1 x21 x>1 >
= = = =%
¥ =2x"+5x=0 x[(x—l)2+4]20 x=0
2 2 1Y 3 . i
" U+v+x +2=0v+x +x+1=0 v+ x+5 :—Z (V6 nghiém).
Két luan phuong trinh dé bai v6 nghiém.
Bai tap tuong tu. )
Giai cac phuong trinh sau trén tap hop so thuc
6(2x+1)
2x% +1

2. 3+2=\/2x3+6x2+x+25.
X

3. 1+2(L2_1):\/2x3+4x2+3.

1. — 20 +13x% +x+36 .

X
2
g A2 3 19k 49,
x"+4
2
5 Tx"+12x+12 46
V3xP +4x7 +18x +4

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGO VAN SO — QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8) 104

2
6. 3 +2d 4 15x11 =0 TOXES
x°+5
2 —
g, O HOX-16 S axtl7.
x(x—Z)
_ 2
2 2x°+6x+8 PSS
\/x3+6x2+2x+7
1. é+5x_22=\/4)c3+3)62—)c+3).
2 2x
2. 2 2 a3 x13.
2 2x
3 16—-2x 1
V't + 72 +15x +26.(1+ 37
2
n 3x"+20x+5 4l
V23 +6x2 +2x+25

5. 2(x2+1)=(x+2)\/x4 +x°+2x7 +x+1.

_ 2
6. 3Jri¢=\/)€3—i—4xz+x+3.
x +1

3)§+3=\/x3+3x2+2x+3.

x +1
2
g, X I i 2x 183
x“+3
x> —13x+7 B
(x2—2)\/x3+4x2+19x+1

10 2 oo 1xe3.

x*+1
8x+9
x*+3
2

12, X s,

X +2

13, 2 e,

\/)c3 +3x* +x+4

4 X142
1-vx —x’ +4x+1  x+1
4x" —x+8

15. =x*+2.
e+ +5x+1+3

6x X +4x* +2x+5
16. ——= .
x +2 3
3(3x% +5x—1 3 2
73 . ):\/2x LI S
X +6

1.

11. :\/x3+4x2+x+9.

14.
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18.

4(3x—1)_\/x3+5x2+x+25
1+x° 2 '
3x2+4x+3_1\/2x3+3x2+10x+1

19. 2 22—
52 2

20 x2+3x+22_l\/2x3+10x2+15x+11
L2+l 2 2 '

71 x2+x+6_\/x3+3x2+13x+15
C X +3 2 '
22. 8- 2x = +1.
VX +4x ++5x—4 42
23, XY TTNTS B 132 + 13k 47
x +1

4x2—5x+5_\/x3

24. —2x*+7x-1.

X —x
11x* —14x+1 _\/
x2—x+1

25. X =5x+16x+3.

3 2
26. % lzx S 16:\/3x3+18x2+36x+15.
X —x+2

13x* —38x-3 3
ki Y
x(x—2) \/ *
10
(x—1)°
2
29. X +4 X —x+2.
\/x3—2x2—x—2+1
—3x2+x—8_ 3
X’ +4 —\/x
2(7x2+4x+4)
(x-1)°
32. —3x3—2x2—2x+1=(2x2—x+2)\/5x3+4x2+5x+2.

3 2 _
1 x +17x" +38x Z:xz—x+6.

' \/3x(x2 —x)+18

3x° +9x* = Tx+6

27. —9x* +42x+4 .

28. +2=x =23 +5x-10 .

30. +x2=3x+5.

31. 30 +18x2 +15x+10 = 0.

34, =2x*+3.
I =32 +17x -2
2
35, B +16 2 iaxqs.
I —6x2 +17x=2
36. 8x v
\/)c3 +2x2—4x+8
5x

3 +x°+4=0.

7,
I +4x% +5x+21
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38. x—3 +x+1=0.
\/x3 —x"—4x+5
39. 21 =x’+x+5.
VX 4752 +24x+53 -2
3x-7

40. 1=

(x2 +4)\/x3 —x*=2x+3 '

4 2
41 X +2x°—x+6 P

. \/x3+3x2+2x—2
4 2
g, X FXHO s
\/x3+4x2+x—2
4 2
X +2x +9=\/x3
x+3
Ax* +4x* +3x -5

43, +5x2 +2x+1.

44. =1.
(x+1)32x +2x* —2x+7
2
45, X TXHO o
\/x3+x2+5x—3
2
46, 4x° +8x—18 =x(x—1).
\/2x3+x2+x+27
2
47, Ox" +4x-9 N
x\/3x3 —2x*+x+10
48. 6 :x(1+x).
VOt +4x? +8x+3 -1
2
49 5+x :3+x
V43 4 7x+5-1 2
2
50. 1= x“+3x+10 .
(x2+1)\/x3+2x2+2x—4
2_
51, X320,
x(2x2—x+8)

2x° +3x7 +2x+5 —\/x4

+x° +4x7 +4x -1 (xe;).
x+3

Bai toan 147. Giai phuong trinh
Loi gidi.
X'+ +4xT +4x-120
x+320
Phuong trinh da cho twong duong voi
2x° +3x" +2x+5= (x+3)\/x4 +x° +4x’ +4x -1

Diéu kién {

<:>(x2 +x+1)2 —x4+4=(x+3)\/(x+3)(x2 +x+1)+x4 —4

Pit x> +x+1=wJx* + X +4x* +4x—1 = v ta thu dugc hé phuong trinh
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u=v

u’ —x4+4:(x+3)v
u+v+x+3=0

=u' v =(x+3)(v-u) =
vz—x4+4=(x+3)u Y (x )(v u) {

Xét cac truong hop

> u=v<:>x2+x+1:\/x4+x3+4x2+4x—1 Sxt 27 137 + 2x+1=x" + X7 +4xP +4x—1
<:>x3—x2—2x+2=0c>(x—1)(x2—2):O©xe{—\/§;l;\/§}.
> utv+x+3=0 v+’ +2x+4=0c v+(x+1)’ =3 (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém x=—/2;x=0;x= \/5 )

2x4+4x2—2x+2_\/x4

7 —xtl —x +5x* +4 (xei).

Bai toan 148. Giai phuong trinh

Loi gidi.

biéu kién x* —x’ +5x° +4 > 0. Phuong trinh d3 cho twong duong véi
2xt +4x* —2x+2= (2x2 —x+1)\/x4 —x’+5x*+4

<::>(x2 +2)2 +x4—2x—2:(2x2 —x+1)\/(2x2 —x+1)(x2 +2)—x4 +2x+2

Pit x> +2=uNx* —x* +5x> +4 = v,(u> 0;v>0) thi thu duoc hé phuong trinh
p g
2 4 2
u +x" —2x-2=(2x"—x+1)v u=v
( ) :uz—v2=(2x2—x+1)(v—u)<:>{ 5
v2+x4—2x—2=(2x2—x+1)u u+v+2x —x+1=0

Xét cac truong hop

o) u:v<:>x2+2=\/x4—x3+5x2+4<:>x4+4x2+4=x4—x3+5x2+4<:>x2(x—1)=0<:>x=0;x:1.

2
o u+v+2x2—x+l=0©u+v+2(x—ij :—% (V6 nghiém).

Két luan phuong trinh da cho ¢6 hai nghiém x=0;x=1.

4 3 2
2 17x6+4)2c = = Vdx* +5x5° +5x —6x+1 (xei).
X —0x+

Bai toan 149. Giai phuong trinh
Loi gidi.
4x* +5x° +5x° —6x+120
X —6x+2%#0
Phuong trinh da cho tuong duong véi
2x* —17x° +4x° +2 = (x2 —6)c+2)\/4)c4 +5x° +5x" —6x+1

Diéu kién {

o (208 +1) —2x* 170 1= —6x+2)\/(x2 —6x+2)(22° +1)+ 22" 4172 -1

Pt 2x> +1=u;v4x* +5x° +5x° —6x+1 =v,(u > 0;v>0) ta thu duoc hé phuong trinh

u2—2x4—17x3+1=(x2—6x+2)v 2 2 (.2 Uu=v
=>u —v —(x —6x+2)(v—u)<:> )
v2—2x4—17x3+1=(x2—6x+2)u U+v+x>—6x+2=0

Xét cac truong hop xay ra

> u=ve 2 +1=Vaxt +508° +5x% —6x+1 < dx* +4x% +1=4x* +5x° +5x% —6x+1
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;0;1}.
x=1

Jax* +58° +5x% —6x+1=0

o 5x° +)c2—6x=0<::>x(5x2 +x—6)=0©x(x—l)(5x+6)=0®xe{—

W |

> u+v+x2—6x+2:0(:>v+3x2—6x+3=0<:>v+3()c—1)2 :0<:>{ [*]
D@ thay hé [*] vo nghiém.

Vay phuong trinh da cho c6 ba nghiém § = {—%;O;l} .

x5 +5x2 +x+10 B

3 (x—l)\/x4+x3—5x2+3x—12 (xei).
X—

Bai toan 150. Giai phuong trinh

Loi gidi.
4 3 2
. -5 3x-12>20
Pidukien | 7Y TN T
x#3
Phuong trinh da cho twong duong voi
x4—5x3+5x2+x+lO:(x2—4x+3)\/x4+x3—5x2+3x—12

<::>(x2 —1)2 —(Sx3 -7x* —x—9) :(x2 —4x+3)\/(x2 —1)(x2 —4x+3)+5x3 —7x*—x-9

Pit x> —1=uNx* +x° —5x% +3x—12 = v,(v>0) ta thu duge hé phuong trinh

uz—(5x3—7x2—x—9):(x2—4x+3 u=v

)v 2 2 2
)u:u V=(x _4x+3)(v_u)©{u+v+x2—4x+3=0

Vv —(Sx3 ~7x° —x—9) :(x2 —-4x+3
Xét cac truong hop xay ra
x =120

X2 Hl=xt+ X —5xT +3x-12

. u=v<:>x2—1:\/x4+x3—5x2+3x—12 <:>{

\%

x*>1 x*>1 x>1
S AT = , < x=312+1.
x =3x"+3x-13=0 x =3x"+3x-1=12 (x—l) =12
2 2 2 v=_0 )
" u+tv+x —4x+3=0v+2x —4x+2=0®v+2(x—1) =0©{ { (Loat).
X =

Két luan phuong trinh d cho ¢ duy nhit nghiém x = 2 +1.

xt=5x"—6x* +5x-20 \/ 1
2 =VX
x —5x+3

Bai toan 151. Giai phuong trinh +3x° +2x" +x+18 (xei).

Loi gidi.
U X3+ 27 +x+18>0
biéu kién
x*=5x+3#0
Phuong trinh da cho tuong duong véi

xt=5x* —6x? +5)c—20=(x2 —5x+3)\/x4 +3x3 +2x* +x+18

<::>(x2+x—l)2—(7)c3 +5x° —7x+21)=(x2 —5x+3)\/()c2—5x+3)(x2 +x—1)+7)c3 +5x° —7x+21

Pit X2 +x—1=ux* +3x° +2x> + x+18 =v,(v>0) ta thu duoc hé phuong trinh
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uz—(7x3+5x2—7x+21)=(x2—5x+3)v u=v

P v =(x*=5x+3)(v—
—u v (x x )(v u><:>Lt+v+x2—5x+3=0

e —(7x3 +5x7 —7x+21)=(x2 —5x+3)u
Xét cac truong hop sau
X +x—1>0

> u=v<:>x2+x—1=\/x4+3x3+2x2+x+18 =
xt42x° -t = 2x+1=x"+3x° +2x* + x +18

X +x—-1>0 X +x=1>0 X +x=1>0
<9, , 9, , = 3 sx==16-1
X +3x°+3x+17=0 X +3x*+3x+1=-16 (x+1) =-16

0 v=_0
> u+v+x2—5x+3=0<:>v+2x2—4x+2=0®v+2(x—1)2=0©{ 1:{ 5 (Loai)
V=

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

Bai toan 152. Giai phuong trinh x° +2x° —7x+§:18+(x+3)\/x4 +4x  +17x" +28x 14 (x €] )
X
Loi gidi.
. YA +17x7 +28x-14>0
Pidu kién {x +4x  +17x" +238x
x#0
Phuong trinh da cho twong duong voi
x4+2x3—7x2—18x+18=(x2+3x)\/x4+4x3+17x2+28x—14

=N (x2 +x+2)2 —(12x2 +22x—14) = (x2 +3x)\/(x2 +3x)(x2 +x+2)+12x2 +22x—14

Pit x> +x+2 = uNx* +4x° +17x% +28x—14 = v,(v> 0) ta thu dugc hé phuong trinh
phuong

u’ = (1207 +22x—14) = (x” +3x)v U=y

Ju

2 32 (243 _
ey (x " x)(v u>©{u+v+x2+3x:0

Vv —(12x2 +22x—14) = (x2 +3x

Xét cac truong hop sau xay ra

o u=vy +x+2=\/x4 +4x° +17x* +28x—14 < x* +2x° +5x* +4x+4 =x" +4x> +17x* +28x 14
& 26 +12x° +24x-18=0 & X’ +6x° +12x-9=0 = (x+2) =17 & x =17 -2.

=0 _
. (Loai).

v
o u+v+x2+3x=0<::>v-|—2x2+4x—i—2:O<:>v—i—2(x—i—1)2 :0<:>{
x

Két luan phuong trinh di cho c6 nghiém duy nhat x = N7-2.

Bai todn 153. Gidi phuong trinh —2x° +x+1=(x' ~2x+1)Vx’ +2° =1 (xej).
Loi gidi.
Diéu kién x*+x*~1>0.
Phuong trinh da cho twong duong véi x° —(3x2 —x—l) = (x4 —2x—|—1)\/()c4 —2x+1)x+(3x2 —x—l) .
bat x = u;m = v,(vz O) ta thu dugc hé
u’ —(3x2 —x—l) =(x4 —2x+1)v
v —(3x2 —x—l) =(x4 —2x+1)u

u=yv
:>u2_v2 :(x4_2x+1)(v—u)<:>{u+v+x4_2x+1:0
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Xét hai truong hop xay ra
x>0 x>0
n y=yveox=vVYxX +x’ -l 5 s, 2 = x=1.
x =x+x" -1 x’ =1

= u+v+x4—2x+1:O<:>v+x4—x+1=0<:>v+x4—x2+%+x2—x+%+%:O

2
Két luan phuong trinh ban dau c6 duy nhat nghiém x=1.

2 2
& x5+x2—1+(x2—%j +[x—lj =—% (V6 nghi€ém).

8x* —13x+2 e
_— = x

4

+2x* —10x* +12x+4 (xei).
x =3x+1

Bai toan 154. Giai phuong trinh
Loi gidi.
s P H2xt—10x7 +12x+ 420
biéu kién
xt=3x+1%0
Phuong trinh da cho twong duong voi
8x* —13x+2 =(x4 —3x+1)\/(x5 +2x* -3x° —5x+2)—7x2 +17x+2

e (x+2) + 72 = 17x-2=(x" —3x+1)\/(x4—3x+1)(x+2)—7x2 +17x+2

Pt x+2=u;4/x" +2x" —10x> +12x+4 = v,(v>0) ta thu dugc h¢ phuong trinh
u2+7x2—17x—2=(x4—3x+1 v U=v

2 2: 4_3 1 _
ey (x x )(v u>©{u+v+x4—3x+1=0

v +7x2—17x—2:(x4 —3x+1)u

Xét cac truong hop
x+22>0

X +2x 10 +12x+4=x>+4x+4

> u=v<:>x+2:\/x5+2x4—10x2+12x+4<:>{

x>-2 x>-2 x>-2

= = = 1).
a2t 1P +8x =0 |x(x'+2x° 11x+8)=0 7 |x(x—1)(x’+3x* +3x-8) =0 )

D& thdy x* +3x* +3x—8=0< (x+1)' =9 < x=3/9 —1 nén (1) ¢6 céc nghiém x=0;x =1;x=3/9 -1.

> u+v+x4—3x+1=0<:>v+x4—2x+3:0®v+x4—x2+i+x2—2x+l+%=0

2
X +2x —10x +12x +4 +(x2 —%) +(x—1)2 :—% (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém x=0;x=1;x = Yo -1.

Bai todn 155. Gidi phuong trinh 3x +6x+8+(2x+3)vx* +6x° +18x> +18x +24 (xei).
Loi gidi.

Didu kién x* +6x° +18x% +18x+24>0.

Phuong trinh da cho tuong duong véi
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Ox® +18x+24+(6x+9)V/x* +6x° +18x> +18x+24 =0

& xt = (2" +9x7 +18x+24) = (63 +9)(6x+9)x* +x* +9x7 +18x +24

Pit x* = u:v/x* +6x° +18x% +18x+24 = v,(v>0) ta thu duoc hé phuong trinh

u? —(x* +9x° +18x+24) = (6x+9)v w=v

2_ 2: 6 9 _
—wy (x+ )(v u>©{u+v+6x+920

v —(x* +9x% +18x +24) = (6x+9)u

Xét cac truong hop sau

Vo ou=ve x’ =yx 46 +18x° +18x+24 < x* = x* +6x° +18x> +18x+24
& 6x° +18x* +18x+24 =0 X* +3x° +3x+4=0 (x+1) =3 = x=-33-1.

=0
4 u+v+6x-|—9=0<::>v-i-xz+6)c—i-9=0<:>v+(x+3)2 =0<:>{V 3 (Loai).
X =-

Viy phuong trinh da cho c6 nghiém duy nhét x = —33-1.

xt—4x’ +10x* —8x+13 NE
2 =NX
x =2x+3

Bai toan 156. Giai phuong trinh +2x° —4x> +6x-9 (x € ) .

Lo giii.
Diéu kién x* +2x’ —4x” +6x-9>0.
Phuong trinh da cho twong duong voi
x* = 4x* +10x7 ~8x+13 = (2% — 2 +3)/x* +2x" —4x? + 63 -9

<:>(x2 +1)2 —(4x3 —8x? +8x—12)=(x2 —2x+3)\/(x2 —2x+3)(x2 +1)+4x3 —8x> +8x—12

Pit x> +1=u:vx* +2x° —4x> +6x-9 = v,(u>0;v>0) ta thu duoc hé phuong trinh

uz—(4x3—8x2+8x—12)=(x2—2x+3)v Uu=v
, ; , , :uz—vzz(x2—2x+3)(v—u)<:> 5
v —(4x —8x +8x—12)=(x —2x+3)u u+v+x —2x+3=0
Xét hai truong hop

" utvx’-2x+3=0 u+v+(x—1)" =2 (V6 nghiém).

. u:v<:>x2+1=\/x4+2x3—4x2+6x—9 S xt+2x7 +1=x"+2x" —4x" +6x-9
26 —6x* +6x-10=0 ¥ -3’ +3x—1=d o (x—1) =4 o x =4 +1.
Két luan phuong trinh da cho c6 nghiém duy nhét x =34 +1.

2x* =X’ +24x* +18x+15 —\/4x4 6

7115 X’ —7x* =26x-9 (xe;).

Bai toan 157. Giai phuong trinh
Loi gidi.
Diéu kién 4x* —6x" —7x* =26x-9>0.
Phuong trinh da cho twuong duong véi
2xt =X’ +24x" +18x +15= (x2 —x+5)\/4x4 —6x° —7x* —26x-9

o (20° —x+1) (22" ~3x° ~19x% ~20x - 14)

=(x* —x+5)\/(x2 —x+5)(20° —x+ 1)+ 22" 30 ~19x° ~20x- 14
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Pit 2x% —x+1 = u;N4dx* —6x° —7x* —26x—9 = v,(u>0;v>0) ta thu duoc hé phuong trinh

' —(2x* =3x° =19x* = 20x - 14) = (x* —x+5)v U=v
:>u2—v2:(x2—x+5)(v—u)© 5
v’ —(2x* =327 —19x” —20x - 14) = (x* —x+5)u U+v+x —x+5=0
Xét cac truong hop

2
. u+v+x2—x+5=0<:>u+v+(x—%j :—% (V6 nghiém).

o u=v2x° —x+1:\/4x4—6)c3—7)c2 —26x—-9 < 4x* —4x’ +5x* —2x+1=4x* —6x’ = 7x* =26x-9
& 26 +12x7 +24x+10=0 = X’ +6x* +12x+5=0 = (x+2) =3 = x =33 -2.

Két luan phuong trinh ban dau c6 duy nhit nghiém x = PB-2.

Bai todn 158. Giai phuong trinh 1+ x(x* +x+4)=(2x* +1)y2x" —4x -1 (xei).
Loi gidi.
Piéu kién 2x* —4x-1>0.

Phuong trinh d& cho twong dwong voi x* +x> +4x+1= (22" +1), /(26 +1)x* —x* ~4x-1.

bat x* =u;v2x* —4x—1=v,(u>0;v>0) ta thu dugc hé phuong trinh

u2+x2+4x+1=(2x2+1)v U=v

:uz—v2=(2x2+l)(v—u)<:>{

v2+x2+4x+1:(2x2+1)u u+v+2x*+1=0

Xét cac truong hop
Vo ou+v+2x° +1=0 < u+v+2x> =-1 (Vo nghiém).
Vi ou=vex =VJ2x'-dx-lox =2x"-dx-1ox' —4x-1=0
X =2x+1-2=0 (1
ox 2 41220 tdx 2o (1) =2(x+1) & (1)
X +1+2x+4/2 =0 (2)

_2eya2-2 V242
2 T 2
V2+y42-2  2-42-2
2 2

boi chiéu diéu kién ta c6 cac nghiém x = IX

Dé thay (1) < x va (2) vo nghiém do A <0.

4 3 2
Bai todn 159. Giai phuong trinh >~ 2" +28x+2 =Jsx' e+ 2 —6x-2  (xei).
X" —4x+

Loi gidi.
Piéu kién 5x* +2x° +2x* —6x-2>0.
Phuong trinh da cho tuong duong véi
Bxt =X —x?+8x+2= (xz —2x+2)\/5x4 +2x° +2x*—6x-2

& (x2 +)c)2 —(4x4 +3x° +2x7 —8x—2)

:(x2 —2x+2)\/(x2 —2x+2)(x2 +x)+4x4+3x3 +2x7—8x—-2

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGO VAN SO — QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 8) 113

Pit x% +x = u:N5x* +2x° +2x% —6x—2 = v,(v>0) ta thu duoc hé phuong trinh
u’ —(4x4 +3x7 +2x7 —8x—2):(x2 —2x+2)v
e —(4x4 +3x° + 247 —8x—2):(x2 —2x+2)u
u=v

2_ 2: 2_2 2 —
=ut =yt =(x?=2x+2)(v u)a{u+v+x2—2x+2=0

Xét cac truong hop sau

2
. u+v+x2—2x+2=O<:>v+2x2—x+2=0<:>v+2(x—%j :—% (V6 nghi¢m).

5 \/ 2 3 > X +x>0
¢ U=V X +x=V5Sx"+2x+2x" —-6x-2 &
X2 +xr =5t 2 427 —6x -2
X 4+x>0 x(x+l)20 x¥(x+1)=0
2 < 4 2 2 A 2 2
4x* +x* —6x-2=0 4x" +4x +1=3(x +2x+1) (2x2+1) =3(x+1)
x(x+1)20

= {sz—\/gx+l—\/§—0<:>x—\/§+ “j\/g_s ;x:\/g_ “j\/g_s .

2x* +3x+1+4/3 =0

Két luan phuong trinh ban du co hai nghiém x =

V34835 V3-y8Y3-s
4 T 4 '

(4x+1)—(x+1)(2x+5
Bai toan 160. Giai phuong trinh al ( al ) (x )( a )=\/2x4—4x3+10x2+6x+7 (xe;).
x(x+1 -1
Loi gidi.
N X +x—1%#0
biéu kién
2x* —4x* +10x* +6x+720

Phuong trinh da cho tuong duong véi
dx* +x° —2x" =7x-5 =(x2 +x—l)\/2x4 —4x> +10x" +6x+7

<::>(2x2 —x+2)2+5x3—11)c2—3x—9=(x2 +x—1)\/(x2 +x—1)(2x2 —x+2)—5x3 +11x* +3x+9

bit 2x* —x+2= u;\/2x4 —4x +10x* +6x+7 = v,(u >0;v2> O) ta thu dugc h¢ phuong trinh

2 3 2 (.2

u +5x —11x —3x—9—(x +x—1)v 2 2 (o2 u=v
=u —v —(x +x—1)(v—u)<:> 5
v2+5x3—11x2—3x—9=(x2+x—1)u U+tv+x +x-1=0
Xét cac truong hop

" y+v+x +x-1=0v+2x* =—1 (VO nghiém).

= u:v<:>2x2—x+2=\/2x4—4x3+10x2+6x+7
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S 4x* —4x° +9x7 —4x+4=2x" —4x +10x* + 6x +7

o 2x' —x —10x-3=0 0 2x* +4x> + 2252 +10x+5 = 2(x* +1) =5(x+1)’

V)= G B afios V5 oyfavio 3
\/E(x2+1)+\/§(x+l)=0 202 ’ 202

G+ya10-3 5444103
242 TTTan

Két luan phuong trinh da cho c6 hai nghiém x =

3 2
4x” -3x _10x+1:(1—x)\/2x4—3x2—6X—1 (XEi)-

Bai toan 161. Giai phuong trinh 3
x —
Loi gidi.
. 2xt =3x* —6x—1>0
Pidukien 7% ~7F 7%
x#3
Phuong trinh da cho twong duong voi
~4x* +3x% +10x~ 1= (x* —4x+3)\/2x4 —3x% —6x—1

o (¥ —1) —(x* +4x° =52° ~10x+2)

:(xz —4x+3)\/(x2 —4x+3)(x2—l)+x4+4x3 —5x" —10x+2

Pit x* —1=u:x2x* —3x* —6x—1 =v,(v>0) ta thu dugc hé phuong trinh
u? —(x4 +4x° —5x7 —10x+2) =(x2 —4x+3)v
v —(x4 +4x° —5x° —10x+2) = (x2 —4x+3)u

u=v

2 2: 2_4 3 _
e (x * )(V u>®{u+v+x2—4x+3=0

Xét cac truong hop xay ra

5 2 2 v=0 .
o u+v+x —4x+3=0v+2x —4x+2:0<:>v+2(x—1) =0 . (Loat).
X =

‘-1>0
° u=v<:>x2—1:\/2x4—3x2—6x—1 = x
X =2 +1=2x" —3x* —6x -1
)CZZI x221
= o=
x=x*—6x-2=0 (x+1)2(x2—2x—2):0

Két luan phuong trinh ban du co hai nghiém x=-1;x =1+ V3.

:xz—l;x=l+\/§.

4 3 2
Bai todn 162. Gidi phuong trinh — =~ +71x PO (- 2)ax' v 2 420 1223
x_

Loi gidi.
. 45" +2x° +2x* —=12x-3>0
Pidukien 4 © X T LAY
x#1

Phuong trinh da cho twong duong voi

(xei).
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2xt —ax} + 7P +9x+6=(x2 —3x+2)\/4x4 +2x° +2x2 —12x-3

<::>(x2 +x+1)2 —(3x4+6x3 —4x? —7x—5)

:(xz —3x+2)\/(x2 —3x+2)(x2 —x+1)+3x4 +6x° —4x*—Tx-5

bit x* +x+1:u;\/4x4 +2x7 +2x* —12x -3 :v,(u >O;v20) ta thu dugc hé phuong trinh
uz—(3x4+6x3—4x2—7x—5):(x2—3x+2)v
v —(3x4+6x3 —4x2—7x—5)=()€2 —3x+2)u

u=v

2 2: 2_3 2 _
e (x * )(V u)<:> u+v+x’ —3x+2=0

Xét hai truong hop xay ra
> u+v+x’-3x+2=0v+2x° —2x+3=O<:>v+)c2+(x—l)2 =-2 (V06 nghiém).

> u=vex’ +x+1:\/4x4+2x3+2x2 —12x-3 X +2xX° +3x7 + 2x+1=4x" +2x° +2x* —12x-3

&3~ —ldx—4=03(x + 203 +1) =7(x* + 204 1) 2 3(x* +1) =7 (x+1)’

- \/gxz—ﬁx+x/§—\/7=0:>x:x/7+\/4\/i—5 .x:xﬁ—\/4\/i—5
B +Tx 4344720 2.3 ’ 243

J7 4421 -5 . J7-~421-5
23 T 23 '

—Ax* —x*—9x* —10x+1
x> =3x+1

Vay phuong trinh da cho ¢6 hai nghi¢ém x =

Bai toan 163. Giai phuong trinh =6x" +4x° +8x> +12x 1

Loi gidi.
6x" +4x> +8x* +12x-1>0

biéu kién
x> =3x+1#0

Phuong trinh di cho twong duong véi —4x* —x* —9x> —10x+1= ()c2 —~3x+ 1)\/6x4 +4x’ +8x> +12x—1.

Tiép tuc dwa vé dang

(o +2x) = (5x* +56 +132° +10x-1) = (x* —3x+1)\/(x2 3 +1) (2 +2x) +5x* +56° 41327 +10x 1.

bit x> +2x= u;\/6x4 +4x° +8x7 +12x—-1= v,(u >-Lv> 0) ta thu dugc h¢ phuong trinh
u’ —(Sx4 +5x° +13x7 +10x—1) =(x2 —3x+1)v
vz—(5x4+5x3+13x2+10x—1)=(x2—3x+1)u

u=v

2 2: 2_3 1 _
ey (x x )(v u><:{u+v+x2—3x+120

Xét cac truong hop sau

X +2x>0

o) u:v<:>x2+2x=\/6x4+4x3+8x2+12x—1 <:>{ A

X4 47 =6xt +4x° +8x7 +12x—1
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X +2x>0 X2 4+2x>0 X 4+2x>0
4 2 < 4 2 2 And 5 2 2
Sxtrdxd +120-1=0  |5(x*+2x7 +1)=6(x* —2x+1) 5(x*+1) =6(x—1)

X +2x>0

ST

245
\/§x2+\/€x+\/§—\/620
7
o u+v+x2—3x+1:0<:>v+2x2—x+1=0<:>v+2(x—zj =—§ (V6 nghiém).

~J6 +/430 — 14
25 '

Két luan phuong trinh dé bai ¢6 duy nhét nghiém x =

Bai todin 164. Gidi phuong trinh < +* = (xz —l+1j (x+1) +2 (xei).
X X X
Loi gidi.
1
3 +1)+2=>0
pidukien {7 T2
x#0

Phuong trinh da cho twong duong voi
iz+x3 =(x2 —l+1]\/x2 M

X X )C2

1Y, oo , 1 , | N5 o
Sl x+—| +x —x"=2=|x"——+1 ||| x ——+] || x+—|-x"+x"+2
X X X X

bit x+l:u;\/x2 +2x—|—1+x_1 =v ta thu dugc hé phuong trinh

2
X X

u2+x3—x2—2=(x2—l+ljv u=v

o :uz—vzz(xz—l+1j(v—u)© , 1
s 3 (2 1 j X u+v+x ——+1=0
Vi+x —x"=-2=|x"——+1|u X

X

Xét cac truong hop xay ra

2
v u+v+x2—l+1:0<:>v+x2+x+1=0<:>v+(x+lj :—%.
X

X 2 a2 Hl=xt 2+ x—1

— x>0
v u:v<:>x+l:\/x2+2x+l+x 1@{
X

x>0 x>0 x>0
=1.
<:>{2)c3—)c2+x—2=0<:> 2()c3—1)—x()c—1)=0<:> (x—l)(2x2+x+2):0<:>x

Vay phuong trinh d3 cho ¢6 nghiém duy nhit x=1.

Bai toan 165. Giai phuong trinh inrx3 = x+2+(x2 —g+2j\/i—iz+(2+x)2 (xei).
x x X ox
Loi gidi.
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e A hax+420
biéukién { x x?
x#0

Phuong trinh da cho twong duong voi

x’ Jriz+4+x3—xz—x—6=(x2 —g+2j\/[x2 —£+2)[x+zj—x3+x2 +x+6
x X x x

2
@(x+g) +x° —xz—)c—6=()c2 —g+2j\/(x2—g+2j(x+gj—x3+x2 +x+6
x x x x

bit x+z:u;\/i—i+x2+4x+4:v,(v2 ) ta thu duoc hé phuong trinh

X X x2

u=y
x

u+v+x2—£+2=O
x

X

0
u2+x3—x2—x—6=(x2—%+2jv 5
=u’- =(x2 ——+2j(v—u)<:>

ju

2
Viext—x? —x—6=(x2 ——+2
X

Xét cac truong hop sau xay ra

2
. u+v+x2—g+2:0<:>v+x2+x+2=0<:>v+[x+%j =—% (V6 nghi€ém).

x
2 4 4 x>0
" usvext—=, X +Ax+4 S, ) . ; 5
X X X X' +4x +4=x"+4x" +4x" +4x-4

x>0 x>0
=1.
<:>{4x3+4x_8:o<:> (x—l)(x2+x+2)=0<:>x

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

Bai toan 166. Giai phuong trinh Lz—x+2 = (xz —l+2j\/g—iz+2x—2 (xei).
X X X X
Loi gidi.
aoqa 2001
bicukién ———+2x-2>0;x#0.
X X
Phuong trinh da cho tuong duong véi

L2—)C+2=(x2—l+2)\/(x2 —l+2jl+x—2.
x x x x

bit 1 :u;\/(x2 —l+ZJl+x—2 =v,(v > 0) ta thu duoc hé phuong trinh
X X X
2 2 1
u —x+2:(x ——+2jv . u=v
* :uz—vzz(xz——+2j(v—u)<:> , 1
) , 1 X u+v+x ——+2=0
Vi—x+2=|x"——+2 |u X
X
Xét hai truong hop
N 1 2 1 x>0 x>0
Y u=veo —=[———5+2x-2 & , , & 5 <Sx=1.
x Vx x 1=2x—-1+2x" -2x (x +1)(x—1):0
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S Uty — 4220 v =2 (V6 nghiém).
X

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

Bai toan 167. Tim cac nghiém nguyén duong cua phuong trinh

1+22x+2x=1+(2x2—l+lj\/2x2+2—%+% (xei).
x X X X

Lai gidi.

S 2x2+2—z+%20

biéu kién X X

x#0
Phuong trinh da cho twong duong voi

1Y , 1 ;o1 1
I+—| +2x-2=| 2x" ——+1 2x" ——+1 || 1+—|-2x+2.
X X X X

bit 1+l = u;\/Zx2 + 2—g+i =y ta thu duoc hé phuong trinh

X X xz

u’ +2x—2:(2x2 —l—i-ljv
2 2

u=v
f =u -v =(2x2—l+1j(v—u)© 0y 1 1=0
+v+ ——+1=
v2+2x—2:(2x2——+1ju o urvwex X
X
> Uty =0yl =2 (V6 nghiém).
X
1+120
1 ) 2 X
> ou=vlt—= 12X +2-—+— &
X X X 2 1 ) 2 2
l+—+—5=2x"+2-—+—
X X X X
1
1+120 1+—2>0
<9 x oq0X (*)

dx=2x"+x2+1  [(x-1)(2x" +2x7 +3x-1)=0

D& thay 2x° +2x> +3x>7>1 v6i moi s6 nguyén duong x nén hé (*) c6 nghiém x = 1 nguyén duong.
Vay bai toan c6 nghi¢m duy nhat x =1.

Bai toan 168. Giai phuong trinh 2x+1+ x—23 =(x2 —lj\/xg’ +2x° +x+1+i2 (x € )
X X X
Léi gidi.
3
. 42X+ x+1+—=20
Pidukien {& T T2
x#0
Phuong trinh d cho bién d6i vé
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2 - 2
X

X

2x°+x° +x-3 —(xz lj\/x5+2x4+x3+x2+3
X

<:>x4+2x3+3x2+2x+1—x4—x—4—2x2 (2 lj\/xs+x4+x3—x2—x—1+x4+2x2+x+4
X

- 2 2

X X X

2
<:>(x+1+lj —(x2+l+iz+2):(x2 —l)\/(xz—lj(x+l+lj+x2 +l+i2+2
X X X X X X X X

bit x+1+l:u;\/x3 +2x7 +x+1+i =y ta thu duogc hé phuong trinh

2

X X
u —(x +— +i2+2j:( j { U=v
uz—v2:(x2——j(v—u)c> , 1
) ( 1 4 j ( j x u+v+x' ——=0
V= +—2+2 X —— X

Xét cac truong hop

. u+v+x2—l:0(:)v+x2 =—1 (V0 nghiém).
X

1 x>0
e U=y x+l+—= x3+2x2+x+1+—2<:> 5 5 5 i 3
b X (x +x+1) =X +2x"+x"+x"+3
x>0
=

x>0 _
o O@xe{%; ”ﬁ}

XAxt =X =2x =2x+2=0 {(x3—2)(x2+x—1): 2

1+\/—}

Két luan phuong trinh d cho ¢ cac nghiém x € {ﬁ 5

4 4.3 2
Bai toan 169. Giai phuong trinh 3)16 +27f 2 _ V2x = =X —x+2 (xei).
+2x

Loi gidi.
Diéu kién 2x* —x* —x* —x+2>0. Phuong trinh d cho twong dwong voi
X' —2x° +3x° —2x+1—(x3 —4x? +1):(2x2 +1)\/2x4 2 43 —x 14X —4xP +1

<:>(x2 —x+1)2 —(x3 —4x? +1)=(2x2 +1)\/(2x2 Jrl)(x2 —x+1)+x3 —4x* +1

Pit X2 —x+1=w\2x* —x* — x> —x+2 =v,(u>0;v>0) ta thu duoc hé phuong trinh
u’ —(x3 —4x7 -1-1):(2362 +1)v

u=vy
=u' v =2 +1)(v-u)=
vz—(x3—4x2+l):(2x2+l)u ( )( ) L+V+2x2+1=0
Xét cac truong hop xay ra

Vo ou+v+2x° +1=0 < u+v+2x> =-1 (Vo nghiém).

v u=vex? —x+1:\/2x4—x3’—x2 —x+2 Xt 2° 43 = 2x+1=2x" =X - x* —x+2

—3+\/§_—3—\/§}

<:>x4+x3—4x2+x+1=0<:>(x—1)2(x2+3x+1):0<:>x€{1; )
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Dbi chiéu diéu kién ta thu duoc nghiém x e {1; : >

—3+\/§.—3—«/§}

xt—4x* —5x+1

\/)c4+3x3+7)c2 +3x+5

Bai toan 170. Giii phuong trinh =x"—x+1 (xei).

Loi gidi.
Diéu kién x* +3x° +7x" +3x+520.
Phuong trinh da cho twong duong voi

x4+4x2+4—(4x3 +4xz+5x+3)=(xz—x+1)\/x4+3x3 +7x* +3x+5

<::>(x2 +2)2 —(4x3 +4x7 +5x+3)=(x2 —x+1)\/(x2 —erl)(x2 +2)+(4x3 +4x° +5x+3)

Pit x> +2=uNx* +3x° +7x% +3x+5 =v,(u>0;v>0), ta thu duoc hé phuong trinh
u2—(4x3+4x2+5x+3):(x2—x+1)v u=v

22 _ (2 1 _
e (x * )(v u)c{u+v+x2—x+1=0

v —(4x3 +4x° +5x+3) :(x2 —x+1)u
Xét cac truong hop xay ra

2
> u+v+x2—x+1=0<:>u+v+(x—%j :—% (V6 nghiém).

> u=v<:>x2+2:\/x4+3x3+7x2+3x+5 Sxt+axl +4=x"+3+7x +3x+5

1
1432

<:>3x3+3x2+3x—i—l=0<:>(x—i—l)3 =-2x° <:>x+1=—x%/§<:>x=—
Pbi chiéu diéu kién ta thu duoc nghiém duy nhat x = 1
1+i/§
2xt—6x’ +6x* —4x+2

Bai toan 171. Giai phuong trinh =x"—x+1 (xeq).
\/4x4 +4x° +x7 +3x

Lo giii.
Didu kién 4x* +4x° + x> +3x>0.
Phuong trinh da cho twong duong voi
4x*+4x7 +1-(2x* + 6x° =207 +4x—1)

=(x* —x+l)\/(x2 —x+1) (207 1) 4 20 4627 207 4 dx -1

o (20 +1) —(2x* + 6" ~2x* + 4x - 1)

- x2—x+l)\/(x2—x+1)(2x2+1)+2x4+6x3—2x2+4x—1
Dit 2x% +1=u;Nax* +4x° +x* +3x =v,(u>0;v>0) ta thu dugc hé phuong trinh

u2—(2x4+6x3—2x2+4x—1):(x2—x+1)v u=v

2 2 2
- = — 1 _
V2_(2x4+6x3_2x2+4x—1)=(x2—x+l)u:>u v (x X+ )(v u)<:>

Xét cac truong hop sau xay ra

2
o u+v+x2—x+l:0<:>u+v+(x—%j =—% (V6 nghiém).

u+v+xi—x+1=0
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0 u=vedxt+4x* +1=4x" +4x° + x* +3x < 4x* =3 +3x-1=0

< x=3x7 +3x—1=-3x° <:>(x—1)3 =-3x° <:>x—1=—x3/§<:>x:

1

1+€/§'

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x =

4 3 2
Bai toan 172. Giai phuong trinh X ZTx o) TTx -1 (xeq)
(xz —4x+1)\/x4 +3x° +5x* +3x+2

Léi gidi.
x 4307 +5x° +3x+2>0
X —4x+120
Phuong trinh da cho tuong duong véi
X2 + 1= (760 4357+ Tx+1) = (7 —4x+1)\/x4 —4x7 4207 —dx +1+(7x +3x° + Tx +1)

Diéu kién {

=N (x2 +1)2 —(7x3 +3x? +7x+1):(x2 —4x+1)\/(x2 —4x+1)(x2 +1)+(7x3 +3x2 +7x+1)

Pit x> +1=u:x* +3x° +5x2 +3x+2 = v,(u>0;v>0) ta thu duoc hé phuong trinh

uz—(7x3+3x2+7x+1):(x2—4x+1)v Uu=v

2_2: 2_4 1 _
e (x o )(V u>©{u+v+x2—4x+1=0

Vv —(7x3 +3x° +7x+l) :(xz —4x+1)u
Xét cac truong hop xay ra

=1 Loai)
Qal).
=0 :

" utvixt—dx =022t —dx+2=0 v+2(x—1) =0@{
\%

= u=v<:>x2+1:\/x4+3x3+5x2+3x+2 St 2 +l=x 437 +5x7 +3x+2

1
1432

<:>3x3+3x2+3x—i—l:0<:>(x—i-l)3 =-2x° <:>x+1=—x%/§<:>x=—

Két luan phuong trinh d cho c6 nghiém duy nhat x = —

1
1+€/§'

4 3
Bai todn 173. Giai phuong trinh x”—+1x+3 Va3 —3x-1 (xej).
X+

Loi gidi.
—2x° +3x*=3x-1>0
x#-—1
Phuong trinh di cho bién d6i vé dang
xt=2x +3x7 —2x+143x" =3x* +3x+2

Péu kién {

= (x+1)Vx" =22 +3x% = 2x +1-3x° +3x> —3x -2

<::>()c2—)c+l)2+3)c3 —3x? +3x+2=(x+1)\/(x+l)(x2—x+l)—3x3 +3x" —3x-2

bit x* —x+1=u;\/—2x3 +3x" —3x-1 :v,(u >O;v20) ta thu dugc hé phuong trinh
{u2+3x3—3x2+3x+2=(x+1)v

Vvi+3x7 —3x° +3x+2=(x+1)u

u=y

2 2: 1 _
-y (x+ )(V u>®{u+v+x+120
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Xét cac truong hop
¢ u+v+x+1=0< v+x’ =-2 (Vo nghiém).
S u=vex'-2x +3x" - 2x+1=-2x"+3x* -3x-1l<x* +x+2=0
©4x4—4x+8:O<:>4x4—4x2+1+4x2—4x+1+6=0<:>(2x2—1)2+(2x—1)2 =—6 (V06 nghiém).

Két luan phuong trinh dé bai v6 nghiém.

Bai toan 174. Giai phuong trinh =—
Vaxt +2x° x> —10x—4-8 X' +x+16

2
x—1 x +3 (xe;)

Loi gidi.
Diéu kién 0<2x* +2x° —x* —10x—4 = 64.
Phuong trinh da cho twuong duong véi

(r=1)(x" +x+16) = (" +3)(V2x"+24" ~x ~10x—4 3]

& 2 +15x-16+8(x? +3) = (x? +3)2x" +2x° x> ~10x -4

< x° +8x7 +15x+8:(x2 +3)\/2x4+2x3 —x’-10x-4

o xtH2x° +3x° +2x2+1—(x4+x3—5x2 —13x—7)

:(x2 +3)\/x4+x3 +4x? +3x+3+(x4+x3 —5x7 —13x—7)

(:)(x2 +x+1)2 —(x4+x3 —5x° —13)6—7):()62 +3)\/(x2 +3)(x2 +x+l)+(x4+x3 —5x° —13x—7)

Pit x> +x+1=w\2x" +2x° —x* —10x—4 =v,(u>0;v>0) ta thu duge hé phuong trinh

u2—(x4+x3—5x2—13x—7)=(x2+3)v u=v

232 (243 _
ey (x+)(v u>©{u+v+x2+3=0

v —(x4+x3 —5x* —13x—7):(x2 +3)u
Xét cac truong hop
o u :v<:>(x2 -|-x+1)2 =2x' 42X =X —10x—4 <= x* + 20 + 37 + 2x+1=2x" + 2 —x* —10x—4
ex' -4’ —12x-5=0x" +2x" +1=6x" +12x+6 < (¥ +1)2 =6(x+1)’

- xz—\/€x+1—J€=o:x_\/E+«/z+4\/E _x_\/E—\/2+4\/€
¥ +/6x+1+6 =0 2 ’ 2

0 u+v+x’+3=0=u+v+x’ =-3 (Vo nghiém).

J6+42+46 _x_\/——\/2+4\/€
2 T 2 '

boi chiéu diéu kién ta c6 hai nghiém x =

1 B x+x-1
Vx4 4207 +11x+9 +15 X =3x"+3x-22

Bai toan 175. Giai phuong trinh

(xei).
Loi gidi.

x40 +20x° +11x+9>0

x'=3x+3x-22>0

Phuong trinh da cho twuong duong véi

Diéu kién {
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X —3x3+3x—22=(\/x4 420 +11x+9+15)(x2 rx-1)

< xt=3x7 —15x7 —12x—7=(x2+x—1)\/x4 +20x2 +x° +11x+9

e x'=2x" 455" —4x+4—(x* +20x" +8x+11)

=(x* +x—1)\/x4 #3x— 2+ (2 +20x +8x +11)

(:)(x2 —x+2)2 —(x3 +20x7 +8x+11):(x2 +x—1)\/(x2 er—l)(x2 —x+2)+(x3 +20x7 +8x+11)

Pt x> —x+2=u;\x* +x° +20x> +11x+9 =v,(u > 0;v > 0) ta thu duge h¢ phuong trinh

u2—(x3+2Ox2+8x+11):(x2+x—l)v u=v

22 (2 1 _
ey (x e )(v u><:>L+v+x2+x—1:0

v —(x*+20x" +8x+11) =(x* +x—1)u
Xét cac truong hop sau xay ra

> u=v<:>(x2—x+2)2=x4+x3+11x+9c>x4—2x3+5x2—4x+4:x4+x3+20x2+11x+9
3
©3x3+15x2+15x+5=0©5(x3+3x2+3x+1)=2x3@(x+1)3:gx3©x+1:x3g<:>xzi.
5 5 =35
> u+v+x +x-1=0<v+2x* =-1 (V6 nghiém).
3
Két luan phuong trinh di cho c6 nghiém duy nhit x = L

4 3
Bai toén 176. Giai phuong trinh X v Aov-2 X +3  (xej).
V1x* +10x° +5x% —2x—1-5

Loi gidi.
Pidu kién 0 <11x* +10x° +5x> —2x—1=25.
Phuong trinh da cho twong duong voi

=30 +5x-2=(x° +3)(\/11x4+10x3+5x2 “2x—1 —5)

< xt=3x7 +5x7 +5x+1=()c2+3)\/11x4+10x3 +5x* —2x—-1

Soxt +6x° +x° —(8x4+9x3 —4x2—5x—1):(x2 +3)\/3x4+x3 +9x° +3x+(8x4+9x3—4x2 —5x—1)

Rt (3x2 er)2 —(8x4 +9x° —4x? —Sx—l) :(x2 +3)\/(3x2 +x)(x2 +3)+(8x4 +9x° —4x? —5x—1)

Pit 3x° +x = u; V1 1x* +10x° +5x> —2x—1 = v,(v>0) ta thu duoc hé phuong trinh

u2—(8x4+9x3—4x2—5x—1):(x2+3)v:>u2_v2:(x2+3)(v_u)®{u:v 2
vz—(8x4+9x3—4x2—5x—1)=( 2+3)u u+v+x+3=0

Xét cac truong hop sau xay ra

2
v u+v+x2+3=0©v+4x2+x+3:0<:>v+4(x+éj =—?—2 (V6 nghiém).

V ou=yo 3 +x=Alxt 41085 +5x3 = 2x =1 <= Ox* +6x° + 1% =1 1x* +10x° +5x> —2x—1
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&2 +4x’ +4x7 — 20 —1=0 & 2(x* + 207 + 327 + 20+ 1) = 3(x7 + 2x+1)
\/§x2+(\/5—\/§)x+\/§—\/§=0 (1)
\/§x2+(x/§+x/§)x+\/5+\/§:0 (2)
G263 -2-2f6-3

o2 +at1) =3(x+1) &

Phuong trinh (2) v6 nghiém; (1) c6 cac nghiém x =

2f ’ 2J_
3 -2 4246 -3 \f V2 —y24/6 -
242 ’ 2V2

Két luan phuong trinh ban dau c6 hai nghiém x =

4 2
Bai toan 177. Giai phuong trinh ~—— 2% —0¥F5 Lo i1 (xei)
\/x5 +x*+Tx+7

Loi gidi.
Diéukién x* +x* +7x+7>0.
Phuong trinh da cho twuong duong véi

3xt =27 —6)c+5:()c4—2x+1)\/x5 +x2+7x+7

<:>x2+6x+9+(3x4—3x2 —12x—4)=(x4—2x+1)\/x5 +3x4—5x+3—(3x4 —3x2—12x—4)

e (x+3) +(3x" =3x" —12x—4) =(x* —2x+1)\/(x4 —2x+1)(x+3)—(3x* -3x" —12x—4)

bat x+3:u'\/x5 +X +Tx+7 =v (v>0) ta thu dugc h¢ phuong trinh
u +(3x —3x7—12x— ) ( 2x+1)v

u=yv
:>u2—v2:(x4—2x+1)(v—u)<:>{
v2+(3x4 —12x— 4) (x —2x+1)
Xét cac truong hop sau xay ra
" outv+xt - 2x+1=0sv+xt —x+4=0=dv+4x* —4x+16=0

<:>4v+4x4—4x2+1+4x2—4x+1+14:O<:>4v+(2x2—1)2+(2x—1)2 =—14 (V6 nghiém).

x>-3 x>-3
X+x-2=0 (1)

. u=v<:>x+3:\/x5+x2+7x+7<:> 5 s
X +6x+9=x"+x"+Tx+7

Néu x>1thi x*+x>2 vanéu x<1thi x’+x<2.Honnita x =1thi (1) nghiém dung.
Truong hop nay c6 nghiém duy nhat x =1.
Két luén phuong trinh ban dau c6 nghiém x=1.

u+v+xt=2x+1=0
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Bai tap tuong tu. )
Giai cac phuong trinh sau trén tap hop so thuc

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

X2 +3x7 49

=x>+2x+2.
\/x4+3x3+5x2+6x—6
4 2
X' +2x —x+4 P
\/x4+3x2+x—1
4x* +4x* —5x )
=x"—x+1.

V2x =2 +3x% +4x+2
x(9x3+6x—19)

(x* = 3x+1)3/3x" —9x +4x +16x+2 -

4 3 2 _
4x" +4x° +9x" —26x—1 ol

J2x =3 —2x% +25x+3
Ox* —6x* +x+5

=1+x+x.
Vxt 4383 +3x% —x—4 +1

=1.

4 3 2
X +x +x —2x+3
——\/x4

1+ x?
8x* —6x7 +4 5
=l+x+x".
\/4)c4+3x3 +2x*—x—4
3xt—2xT—x+2 _x2+x+1
3xt 436 42 +2x— 6 3

4 2
M:\/2x4+2x3+4x2—x—6.

X Hx+2
X2 -2x7 +3

=1.

(1+x2)\/x4 +x+4x* +x-3

4x* +1

=2+x.
x4 +2x2 +4x+1-2

4 2
4 24x ;+5=\/2x4+2x3+4x2—6.
X +Xx+

2x° +x2 +1 1

(x2 +1)\/2x4+x3 +x*+x-1

X427 42’ -2x+2

=1+x>.

\/x“—kx?’-i-x2 +3x-2

45 —4x* —2x+6 1

(x2 +x+2)\/2x4 +2xX° +4xT +x-7

(2x-3)(2x+1) N

\/x4+x3+2x2+2x+3—4

¥ —4x’+x—4
=x+2.

T + 2 4202 +2x 42

+2xX° +x* +3x-3.
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4 3 2
19, 2x" —4x" +5x 2x+3:1+x

\/2x4+2x3+x2—1
4 3 2
20, 3x"—6x" +5x 2x+4:1+x
\/x4+4x3+x2—2
)1 2x4—4x3+5x2—3x+4_x+1
. \/2x4+2x3+x2+x—2 '

x'—4x* +4x* -3x+6

22. =x+1.
\/3x4+2x3+2x2+x—4
4
3. 2x" —x+1 :3+x
et e e3xt42-2 2
2
24 2 Hl0 5y

. \/x4+x3+5x2+2x
3 2
25. X ZAx Hx —x+3.
3 x4+ 25 +3x% +2x +1
xt+3 _x+3
1+t 4+ 437 +3x+1 4
5 4 3 2
X +2x"—6x —T7x" +5x 3+x2+1=0.
Vi axt 42 +11x—1
4 3 2
’3. x +3x +13x" —4x 3=2x2+x+1.
J2x* 2%} +7x +15
4 3 2
g9 X 3X —x —2x716 L a1,
\/3x4—x3+3x2—14
xt—x*—3x \/ 7
- = X
x*+2
4_ 3_ 2_ _
31 X =5x"—6x"—-9x-5 1
(x2+2)\/x4+5x3+11x2+9x+8

26

27.

30. +x*+5x +3x+3.

xt=3x+6x* -3x+3 B

32. =2+x".
\/x4 +3x° —x* +3x
xt=5x* -11x-7 )
> N T .

34 1 _ x*+1 .
xt 4300 =57 +12x -5 X +7x7 =11x+5
35, 1 _ x> +1 .

\/x4+9x3+4x2+3x+1 x*—6x ~2x" ~2x -1
36 1 _ox+l

. \/2x4+2x3+x2+x+2 X +x’ -2
(x—l)(x2 +2x+5)
(x2 +1)\/2x4+2x3 +x*-2x+5

37. =1.
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38

39

40

41

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54

55

56

X +2x>=5x+2 )
. =1+x
\/2x4+2x3 +6x-2
x*—2x" —5x* -18x-10

. =x*—2x.
Jxt 436 +13x2 +18x+19
3 2
. x +2x" —4x-1 oy
V2xt 1652 —2x+1
3 2
x —4x° —4x-4 +x(x—2)=0.

2t 425 +4xT —4x+5

2x =X =P+ 2x+1

= Vdx* + 2% +9x? —2x+8.
x(x—2)
4 3 2
2x"+x" —8x" +2x I:x(2—x).
\/4x4+2x3+2x+8
2%’ =3x* +x—4 )
=x"—-x.
V23 =3 +9x2 —3x +8
2
2x +24=\/2x4—x3+8x2—2x+8.
xX—Xx
_ 4_ 3 2
YA B s 2543,
X —x
—x' =X +3x% +4x+9
=x"—-x.
\/3x4+3x3—6x—5
2x' =X’ +2x+2 )
=x"—-x.

Jaxt 423" —dx+2
8x* +3x° +9x* +13x+14

=x+2.
Jxt 3% —12x—11
Tx* +3x° +11x* +11x+7
=x+2.
V2xt + X2 —10x—4
8x* +3x° +11x% +15x +8
=x+2.
\/x4—3x3+x2—14x—5
2xt—x*—4x+6
=x"—x+1.
\/x5+x2+7x
2xt—x'—x*—x+4 4
X+ =x"+1.
V7 +dx+2
2xt 42X =X -2x+6
. =x"—x+1.
\/x5+2x3+x2+5x
—3x° +2x* +3x+7 .
. =x"—x+1.
\/2x5+x4+3x3+2x—5
2x* —4x’ —x* +4 4
=x"—x+1.

2 A 43 4 4x—1+1
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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.

Bii tdp néing cao va mot sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bii tdp néing cao va mot sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phit trién todn 8, tip 1 — tp 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Ning cao va phdt trién todn 9, tdp 1 — tip 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai 56 10.
Nguyén Huy Doan; NXB Gido duc Viét Nam; 1999.
Bii tdp néing cao va mot sé chuyén dé Pai so 10.
Nguyén Huy Doan; Dang Hung Thing; NXB Gido duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai sé 10 — Bai tip Pai so 10.
Poan Quynh — Doan Minh Cudng — Trin Nam Diing
— Pang Hung Théng; NXB Giao duc Viét Nam; 2010.
Mt sé chuyén dé Pai sé boi dwéng hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mdt s6 tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bdi todn hay va khé Pai s6 9.
Nguyén Pirc Tan — Dang Dirc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Giao duc Viét Nam; 2002.
Mt sé6 phwong phdp chon loc gidi cdc bai todn so cip, tdp 1 — tip 3.
Phan Prc Chinh — Pham Vin Diéu — B3 Vin Ha — Pham Vian Hap
— Pham Van Hung — Pham Dang Long — Nguyén Vin Mau
— Db Thanh Son — Lé Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
B gidng chuyén sau Toin THPT: Gidi todn Dgi sé 10.
Lé Hong Ptrc — Nhém Cu Mon; NXB Ha Noi; 2011.
Phwong phdp gidi phwong trinh va bét phwong trinh.
Nguyén Vin Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwong hoc sinh phé thong 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 khéng méu muc.
Nguyén Dirc Tin — Phan Ngoc Thao; NXB Gi4o duc Viét Nam; 1996,
Chuyén dé boi duing Todn cip ba; Dai sé.
Nguyén Sinh Nguyén; NXB Da Nang; 1997.
Gidi todn Pai 56 so cip (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V& Anh Diling; NXB Giao duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tép 3.
Bui Quang Truong; NXB Ha No6i; 2002.
On luyén thi mén Todn THPT theo chii dé; Tdp mét: Dai so va lwong gidc.
Cung Thé Anh; NXB Gio duc Viét Nam; 2011.
Phwong phdp gidi todn trong tim.
Phan Huy Khai; NXB Pai hoc Su pham; 2011.
Cac bai giang luyén thi mon Toan; Tap 2.
Phan D¢ Chinh — Vii Duong Thuy — Dao Tam — L& Théng Nhét; NXB Gido duc Viét Nam; 1993.
H¢ phwong trinh va phwong trinh chira cin thuc.
Nguyén Vii Luong — Pham Vian Hung — Nguyén Ngoc Thing; NXB DPHQG Ha Noi; 2006.
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22. Pé thi tuyen sinh vao lop 10 h¢ THPT Chuyén truc thugc dgi hoc va THPT Chuyén cac tinh thanh.

23. Dé thi tuyén sinh vao I6p 10 hé THPT hé dgi tra cic dia 1 phwong trén toan quéc.

24. Dé thi hoc sinh giéi mén todn khoi 8 dén khéi 12 cdc cap.

25. Dé thi tuyén sinh Pai hoc — Cao ding mén Todn (chinh thirc — dw bi) qua cdc thoi ky.

26. Dé thi Olympic 30 thing 4 Todn hoc khoi 10, khoi 11 cdc tinh mién Trung va Nam bé (1995 — 2013).

27. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...

28. Cdc dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...

29. Mt sé trang mang hoc tdp thong qua facebook; twiters;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH PAI SU NGHIEP
TINH THAN CANH YEU PAI
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