KY NANG SU DUNG CASIO

TRONG GIAI TOAN

(Bui Thé'Viét — THPT Chuyén Thdi Binh)

Trong cac dung cu hoc tap dwoc phép mang vao phong thi trong cac ky thi
dai hoc, ky thi THPT Qudc Gia thi may tinh cam tay la dung cu khong thé
thi€u giap chung ta tinh toan nhanh chdong.

Tuy nhién, may tinh cam tay sé la trg thu dic luc dé giai toan, dac biét 1a
giai Phuong Trinh, Hé Phuwong Trinh, Bat Phuwong Trinh, ... hay ké ca la Bat
Dang Thikc.

Minh (tac gia - Bui Thé Viét) la mot nguoi rdt dam mé véi nhitng kj nang,
thu thuat st dung may tinh cam tay trong giai toan. Minh da ap dung né
vao dé thi THPT Qudc Gia 2015. Chi trong 3 — 5 phat, minh da dwa ra loi
giai chinh xac cho cdu Phuong Trinh V6 Ty va cling chi gan 1 gio, minh da
hoan thanh xong bai lam vdi diém s6 tuyét doi, la 1 trong 85/671.149 nguoi
duoc diém toi da.

Vay st dung sao cho hiéu qua ? Hay dén voi chuyén dé Ky Nang St Dung
CASIO Trong Gidi Toan.

Chuyén dé nay chua phai la tat ca nhitng Tha Thuat ma minh dua téi cho
ban doc. Tuy khong nhiéu nhung cac tha thuat dudi day sé mang toi su ky
diéu ma chiéc may tinh CASIO c6 thé mang lai.

Chuyén dé sé gioi thiéu 8 tha thuat CASIO hay dung trong viéc giai toan :
e Thu thuat st dung CASIO d€ rat gon biéu thirc

e Thu thuat sit dung CASIO d¢€ giai phwong trinh bac 4

e Thu thuat st dung CASIO dé tim nghiém phwong trinh

e Tha thudt s dung CASIO dé€ phan tich da thitc thanh nhan té mot an
e Tha thuat st dung CASIO dé€ phan tich da thitc thanh nhan t& hai an

e Thu thuat st dung CASIO d¢€ giai hé phwong trinh

e Thu thudt st dung CASIO dé€ tich nguyén ham, tich phan

e Thu thuat st dung CASIO dé giai bat dang thitc




THU THUAT 1: THU THUAT SU DUNG CASIO
PE RUT GON BIEU THUC

Bai 1: Giai Phuong trinh:
2x—1+x%* =3x+1=0

(dé thi Dai Hoc khoi D nam 2006)

Piéu kién xac dinh: x e {% ;+ooj .

Thong thwong voi dang toan nay, ta sé binh phwong hodc dat an dé dua veé
phuong trinh bac 4.

e Huodng 1: Binh phuong hai vé':
V2x-1+x"-3x+1=0
= 2x—1—-(—x* +3x-1)% =0

o —xt+6x°—11x* +8x—-2=0
2

e Hudng 2 : Dat an phu : Dat ’c:\/2x—1202>x=t 1
V2x—-1+x*>=3x+1=0

24+1) (£ +1
St+ -3 +1=0
2 2

4
PR S S
4 4

ta duoc :

? Lam thé& nao d€ rut gon biéu thitc mdt cach nhanh chéng :
2x —1—(—x* +3x—1)* = —x" + 6> —11x* + 8x — 2

2 +1) t? +1 t! 1
t+ -3 +l=——t?+t-=
2 2 4 4

Néu ban chwa biét Thi Thuat Sit Dung Casio D€ Rat Gon Biéu Thikc,
chic han ban sé phai ky cong ngdi nhap. Va déi khi ban ciing sé gap nhitng
sai sot.

Tuy nhién, néu ban st dung CASIO, moi chuyén sé don gian hon ban nghi.

» Y tuong :

Ta sé xét biéu thirc khi x =1000. Dya vao chit s6 hang don vi, hang nghin,
hang triéu, hang ty, ... ta sé tim dwgc hé s6 tuwong ting véi hé so tu do, hé so
X, hé s6 x*, héso X3, ...




Vi du xét : f(x)=ax® +bx* +cx+d thi f(1000) =a00b00c00d ~10°a

f(1000)

Suyra a~
Y 10°

? Lam thé nao d€ tinh gia tri bi€u thicc khi x =1000.
Cach nhanh nhat la st dung phim CALC dé€ gan gia tri

Vi du khi ta nhap mot biéu thic an X, ta an CALC va cho X =1000 va an

“~” thi mdy tinh s& hién thi két qua ctia biéu thirc khi X =1000

Pé hiéu r6 hon, vui long xem cach lam dudi day.
» Thurc hién :

a) Ta mudn rat gon biéu thirc f(x)=2x-1—(-x* +3x—1)°, ta lan luot

tinh nhw sau:
Taco:
£(1000) = -9,94010992-10" ~ -10* = —x"
£(1000) + x* =5989007998 ~ 6-10° = 6x°
£(1000) + x* —6x°> =-10992002 ~ —11-10° = -11x?
£(1000) + x* —6x° +11x* = 7998 ~8-10° =8x
£(1000) + x* — 6x° +11x* —8x =—2
= f(x)=—x"+6x° —11x* +8x - 2
Vay dap so: 2x —1—(—x2 +3x —1)2 =—x*+6x° -11x* +8x - 2.
2 2 2
b) Ta mudn rat gon biéu thic f(x)=x +[X 2+1j —B[X 2+1J +1, ta sé
nhan biéu thitc trén véi 4 dé€hé s6 cua f(X) déu la sd nguyén.
Taco:

N

£(1000) =9,99996004 -10"* ~ 10" = x*
£(1000) — x* =-3996001 ~ —4-10° = —4x°
£(1000) — x* +4x* =3999 ~ 4-10° = 4x

A b

4£(1000) — x* +4x* —4x =-1
= 4f (x)=x* —4x" +4x-1




» Phan tich hwong gidi:

? Lam thé nao d€ giai quyét ndt bai toan trén ?
Hay ttr tit, doc hét chuyén dé nay roi xem lai bai toan trén, chac chan ban
doc sé cd cai nhin hoan toan khac vé nhitng bai tap dang nay.

Hay th xem qua cac 10i giai sau :
» Cdch 1: Nhan lién hop hoan toan:
Taco:

V2x—1+x*-3x+1=0

& (x-1)(x-2)+(v2x-1-1)=0

2
@(X—l)(X—Z'l'mj:O
V2x-1-1]
@(x—l)(x—l——,_ZX_lJrJ—O

& (x-1)°|1- 2 =0

(V2x—1+1)
» Cach 2 : Nhan lién hop khong hoan toan:

Taco:
V2x—1+x%-3x+1=0

& (x-1)(x-2)+(V2x-1-1)=0

@%(\/ﬂ—l)( 2x—1+1)(x-2)+(v2x-1-1)=0
@%( 2x-1-1)((V2x-1+1)(x-2)+2) =0
<:>%(m—l)((\/mﬂ)(x—l)—mﬂ):o
@%(m—l)(x—l)(erl—ﬁj:O

= %(\/ZX—1—1)(x—l)(\/Zx—lJrl—\/E)(\/Zx—l +1+42)=0
» Cdch 3 : Phan tich thanh nhan tir khong hodn toan:
V2x—1+x*=3x+1=0
& (Vax-1+x-1)(vV2x-1-x)=0

» Cdch 4 : Phan tich thanh nhan tw hoan toan:




J2x—1+x%-3x+1=0
<:>%(\/2x—1+x—1)(x/2x—1—1)2 -0
» Cidch 5 : Binh phuong hai vé:
J2x-1+x%=3x+1=0
2 2
:>2x—1:(x —3x+1)
<:>—(x2 —4x+2)(x—l)2 =0

» Cdch 6 : Dt dn phy hodn toan:
2

t“+1
Pitt=+2Xx-1= x=
2 2 2
\/2x—l+x2—3x+1:0<:>t+{t 2+1J —3(t 2+1J+1:0

.Vay tacd:

@%(tz +2t-1)(t-1)° =0

» Cdch 7 : Ddt dn phy khong toan todn:
Dat tzm. Vay taco:
J2x=1+x* =3x+1=0
o xP—tP=x-t
< (t—x)(t+x-1)=0
» Cdch 8: Dt dn phu dua vé hé phuong trinh:
bat y= J2x—1.Taco he phuong trinh :
x> =3x+1+y=0
{yz —-2x+1=0
Lay PT(Q)—PT(2) ta duoc:
(¥ =3x+1+y)-(y* ~2x+1)=0
<:>(x+y—1)(x—y)=0
8 cach lam trén tuy c6 khac nhau vé cach trinh bay nhung vé ban chat thi
giong nhau. D9 la cung xuat phat tir mot thi goi la “nhan ti”. Khi ¢6 nhan
tt, chung ta biét dwgc biéu thirc nao can nhom dé dat an phy, nhan lién
hop, phan tich nhan t&. D€ hiéu rd hon, ban doc hay doc cac thu thuat tiép
theo roi quay lai xem bai toan nay va tht lam nhitng bai tdp tuwong tw.

Mot sO bai tap twong tu :
1. x*—2x+2+xJx—-1=0




2. 2x*+15x+2=(6x+11),/2x-1

3. X' +24x+35=4(2x+7)Vx+2

4. 4x*-13x+14=4(x-2)3x-2

Bai 2: Giai phuwong trinh:
(x+4)" —6vx* +3x =13
(dé thi thie Dai Hoc Iin 3 khéi B THPT Ng6 Gia Tw — Bic Ninh nam 2013)

DPiéu kién xac dinh: x e [O, +oo) )

» Y tubng :

Twong tu bai 1, ta ciing sé€ sit dung may tinh CASIO dé rat gon phuong
trinh bac 4 sau :

f(x)= [(x+ 4)° —13]2 —36(x" +3x)

» Thuc hién :

Ta lam cac buécnhwbai 1 :

Ta co:
£(1000) =9,8006994 10" ~10* = x*
£(1000) — x* =-1,993005999-10" ~ —20-10° = -20x°
£(1000) - x* + 20x* = 69940009 ~ 70-10° = 70x°
£(1000) - x* + 20x® — 70x* = -59991 ~ —60-10° = —60x
(

£(1000) —x* +20x° — 70x* + 60x =9
= £(1000) = x* — 20x> + 70x* — 60x +9

Két luan : [(x+4)2 —13}2 —36(x" +3x) = x" —20x* + 70x” —60x +9

» Phin tich huong gidi :
Vay bai toan da cho chi don gian la viéc giai phuwong trinh bac 4 :

x* —20x° +70x* —60x+9=0
Cach giai phuong trinh bac 4 bang mdy tinh cam tay o cac thu thuat tiép
theo.
Ngoai ra c6 vo van cach giai khac twong te nhu bai 1. Tuy nhién chung ta
nén d€ y cach giai phuong trinh nay bang viéc phan tich nhan t& vi d6 1a y
twdng ra dé cua rat nhiéu bai toan kho.
» Cich 1: Binh phuong hai vé:
Taco:




(x+4)" —6x% +3x =13

& (x+4) —13}2 ~36(x* +3x) =0
< x* —20x° + 70x* —60x +9=0
& (x=1)(x—3)(x* ~16x+3) =0

» Cach 2 : Phan tich thanh nhan tu:
Taco:

(x+4)2 -6 x(x2 +3) -13

~ (Ve +3-ax) (Vi +3-2Vx]

Mot s6 bai tap twong tu :

1. X*+15x+1=8+x3+x

2. X2—2x+3=4/x3+3x

2
5. %(—13x+8+8\/2x—1\/x—1 =0

4. AX% 46X +1=4VX% +14%% +2X

Bai 3: Giai phuwong trinh:
x° +6x* —7x3 —29x% +16x—-2=0

Piéu kién xac dinh: xeR.

» Y tudng :

Thong thwong nhitng bai tap giai phwong trinh ki€u nay thuwong c6 mot
hudng giai nhanh gon. D6 1a “Phan Tich Thanh Nhan Ta”.

Muodn phan tich duoc thi ta phai bi€t dugc nhan tir cua bai toan.

? Lam thé nao dé tim ra nhan t ctia bai toan ?
Bang thu thuat CASIO, ta dé dang tim ra nhan tt ctia bai todn nay la
<X2 +6X— 2) . Nhung d€ tim dwoc thi ban doc hay doi téi cac tha thuat sau.

Tom lai la ta mudn tim nhén t& con lai ctia bai toan, hay chinh la thuong
cta phép chia :
B x° +6x* —7x3 —29x? +16x — 2

X% +6x—2

£(x)

» Thuc hién:




5 4 3 2

o X0 +6xT —T7x"—29x° +16x -2 e . L e .

Ta coi biéu thirc chi la mo6t da thirc an X va
x* +6x — 2

lam twong tu bai 1 :

£(1000) = 999995001 ~10° = x°
£(1000) — x° =—-4999 ~ -5-10° = —bx
£(1000) - x° +5x =1

Vay ta dwoc:
x° +6x% —7x% —29x% +16x — 2

> =x>—5x+1
X +6x—-2

» Phan tich huong gidi:
Sau khi chia da thtc, ta duwoc:
x° +6x* —7x® —29x* +16x -2 = (x3 —5x +1)(x2 +6x — 2)
D& giai phuwong trinh bac 3 : x* —5x+1=0 thi hdy d6n xem thu thuat giai
phuong trinh bac 3 ¢ dudi
Vay ta co 1oi giai nhu sau :

» Loi gidi :
Ta co:
x° +6x* —7x* —29x% +16x—2=0
<:>(x3—5x+1)(x2+6x—2)=0
Xét da thuce :

g(x)=x"-5x+1
Vi g(x) bac3nén g(x) =0 co t6i da 3 nghiém. Chi ra 3 nghiém nay la :

o X = %Jl_Scos(% arccos(—%n

315\ 27

2 1
e X, =—+/15c0s| —arccos| — —
23 3 50 3

o X, = 2\/1_5003 %arccos = 3;{(1)_5 + 2:;[

Bai toan duoc giai quyét hoan toan.

Hy vong qua 3 bai toan co ban trén, ban doc hinh dung dwgc loi ich cua
viéc sit dung mdy tinh cam tay trong viéc rut gon biéu thic khi giai toan.
Mot sO bai tap twong ty :




X' +2x°—6x° —x+2=0

X+ X' +3x*+x-2=0

2X° +2x* =5x° +2x* —4x-2=0

X° +6X°+7x" —24x° —T72x* —64x-16=0

Ll S

THU THUAT 2 : THU THUAT SU DUNG CASIO PE
TIM NGHIEM PHUONG TRINH

Bai 1: Giai Bat Phwong Trinh:
300x° —40x —2 —y10x ~1-~+/3-10x _
VI+x+41-x-2 -
(dé thi thir Dai Hoc lan 2 THPT Quynh Luu 1 — Nghé An nam 2013)

0

Diéu kién xac dinh: x e i,i /{0} .
10 10

» Y tudng :

A 1 3
Taludn cd: V1+x +/1-x < \/2(1+ x+1-x)=2Vxe [E,E}
Quan trong nhat bay gio la giai quyét bat phuong trinh :
300x” —40x—2—~/10x—1-~/3-10x >0
Thong thueong véi dang toan nay, ta sé nhan lién hop vdi nghiém cta bai
toan.

? Lam thé nao d€ tim cac nghiém cua phuong trinh :

300x* —40x —2—+/10x—1-~/3-10x =0
Str dung phim SOLVE d€ tim nghiém, nhung c6 1é véi mot so ban, phim
SOLVE cho ta dung mot nghiém ctia bai toan. Vay véi bai toan c¢6 nhiéu
nghiém thi sao ? Lam thé nao dé biét bai toan chi c6 mot nghiém duy nhat ?

D€ hiéu r6 hon, ban doc hay xem cach lam dwéi day :

» Thuyc hién :
o Ta viét biéu thiec 300x* —40x —2 —+/10x —1—+/3—10x =0 1én may
tinh

e AnSOLVE d¢ tim nghiém, may hoi X ? .

e Nhap % dé tim nghiém gan % nhat.




e May chonghiém X=0.2 =

ol

e AnSOLVE d¢ tim nghiém, may hoi X ? .
3 3
e Nhap — d€ tim nghiém gAn — nhat.
P10 T

e Mady cho nghiém x=0.2= %

Vay ta c6 thé két luan : Phuwong trinh

1
300x° —40x —2—+/10x -1 —-+/3-10x =0 c6 nghiém duy nhat X = c
» Phin tich huong gidi:
/, 1 / » \ M M ?
Khi biét X = c la nghiém duy nhat caa phwong trinh, ta chac chan st dung

duoc phuwong phap nhan lién hop. Ngoai ra, néu ban doc thu thuéat giai
phuong trinh vo ty bang CASIO, ta c6 thé cé thém nhitng cach lam khéc.
» Cdch 1: Nhan lién hop hoan toan:

Taco:
300x? —40x —2 —/10x—1—+/3-10x >0
1 1
< (10x—-2)| 30x+2— + >0
( )( J10x —1+1 \/3—10x+lj
J10x -1 1
< (10x—-2)| 30x+1+ + >0
( )( J10x—-1+1 +/3-10x+1
» Cdch 2 : Phan tich thanh nhan tu:
Taco:
300x% —40x —2—-/10x-1—-+/3-10x >0
@300x2—40x—3—J3—10x—(J10x—1—1)zo
& (1-f3-10x)((30x+ 2)3-10x +30x+3) —(v10x~1-1) >0
30x +2)/3—10x +30x +3
o (lox-2)| BRSO 30xe3 1,
1+ /3-10x J10x—1+1
30x+1)/3-10x +30x+2  [10x—
o (10x-2)| BOXFDYSI0x+30x+2 | VIOX-1 |
l+,/3—10x J10x-1+1
Mot sO bai tap twong tu :

1. X*—2X—2+22x-1++2-x=0




2. X 4+2X+7+2Xx+3+3,/2x+5=0
3. X2 +11x-12-3(x+2)/4x+1+11Jx+2 =0

4, X2 —X—-14-6/x>-5+210-x*> =0

Bai 2: Giai Phwong Trinh:
2x(x—2)=3Vx’ +1
(dé thi thir Dai Hoc lan 1 Khoi D THPT Tuy Phwdc — Binh Dinh nam 2013)

biéu kién xac dinh: x e [—1,+oo) .

» Y tuong :

Twong tu bai 1, ta sé tim nghiém dé€ nhan lién hop tht xem.
» Thuc hién :

e Ta viét bi€u thic 2x(x—2)—3Vx’+1=0 1én may tinh
e AnSOLVE d¢ tim nghiém, may hoi X 7.

e Nhap —1 dé€ tim nghiém gan —1 nhat.

e Mady cho nghiém x=-0.541381265

e Luu nghiém nay vao A bang cch an X + Shift STO + A
e Tuong ty tim nghiém gan 10 nhat

e May cho nghiém X =5.541381265

e Luu nghiém nay vao B bang cach 4n X + Shift STO + B
e Tuong ty tim nghiém gan 2.5 nhat

e May cho nghiém X =5.541381265

e Day chinh la nghiém B

Vay ta c6 thé két luan : Phuong trinh 2x(x—2)-3Vx*+1=0 ¢4 hai nghiém
la Xx=Ava x=B.

? Lam thé nao d€ viét nghiém A, B dwdi dang vo ty ?
Pon gian chi can lam mét trong hai cach sau :
A+B=5

. Céchl:tathé'y{AB_ -

= A,B la nghiém ctia phwong trinh : X* -5X-3=0
e (Céach2:tathdy A<B néntaludnco:

L\ _A+B- (A-B)’ 5-.37 Vé[B:A+B—,/(A—B)2 5137
2

Ta dugc 2 nghiém ctia bai toan nay la :

2 2 ~ 2
5+4/37 o 5-37
> .

2




» Phan tich hwong gidi:

? Lam thé nao d€ nhan lién hgp vdi nghiém vo ty ?
Rat don gian, hay xem cach lam dwdi day :

Ta thdy : khi x=5+;/3_7 thi Vx® +1=1/86+14/37 =7 ++/37 = 2x+2

Vay ta chi can nhan lién hgp ( x* +1-2x— 2) .

» Cdch 1: Nhan lién hop hoan toan:
Taco:

2x(x—2)=3Jx"+1
<:>2x2—10x—6:3( x3+1—2x—2)

o 2x° —1Ox—6:3«/x+l(\/x2 —x+l—2x/x+1)

<:>(x2—5x—3)(2— Svx+1 ]_0
VX2 =x+1+2x+1

<:>(x2 —5x—3)(\/x2 —x+1+\/x+1):0

» Cdch 2 : Phan tich thanh nhan tu:
Taco:

2x(x—2)=3 x3 +1

<:>(2\/X2 —x+l+m)(\/x2 —x+1—2M)=o

Mot sO bai tap twong tu :
1. x*—=16x-14+2Jx*+1=0
2 2x2+5x—1—7\/ﬂ=0
3. X =BX+1+/X* +x*+1=0
4

8X —44/3 +3y/X* + 4x\/3+1 =0

Bai 3: Giai Phuong Trinh:
x(4x* +1)+(x=3)v5-2x =0

(dé thi thir Dai Hoc lin 1 Khoi A + A1 THPT Tuy Phuwdc — Binh Dinh ndam 2013)

Piéu kién xac dinh: x e (—oo;g} :

» Y tudng :



Tuwong te bai 1, ta van sé tim nghiém dé nhan lién hop.
» Thuc hién :

Ta viét bi€u thitc x(4x* +1)+(x—3)v/5—2x =0 lén mdy tinh
An SOLVE d¢ tim nghiém, may hoi X ?.

Nhap —10 d€ tim nghiém gan —10 nhat.

Mady cho nghiém x =0.895643923

Luu nghiém nay vao A bang cach an X + Shift STO + A
Twong ty tim nghiém gan 2.5 nhat

May cho nghiém x =0.895643923

Twong tu tim nghiém gan —6 nhat

May van cho nghiém X = 0.895643923

Vay ta c6 thé két luan : Phuong trinh x(4x2 +1) +(x—3)\/5-2x =0 chi ¢
nghiém duy nhatla x=A.

? Lam thé nao d€ viét nghiém A dudi dang vo ty ?
Twong tu bai 2, ta cling s€ tim s6 vo ty B dé thoa man A+ B e Q. Nhung

B sé khong thoa man phuong trinh ban dau, ma thoéa man phuong trinh
khi da d6i dau trudc can. Tee B 1a nghiém ctua phuong trinh :

x(4x2 +1)—(x—3)\/5—2x =0

Vay ta sé di giai phuong trinh ><(4x2 +1)—(x—3)\/5—2x =0 d€ tim B,

giong nhu mot hanh trinh dé di tim nguoi than :

Ta viét biéu thire x(4x” +1)—(x~3)v5—2x =0 lén may tinh
An SOLVE d¢ tim nghiém, may hoi X ?.

Nhap —10 d€ tim nghiém gan —10 nhat.

May cho nghiém X =-1.395643924

Lwu nghiém nay vao B bang cach an X + Shift STO + B
Tuwong tu tim nghiém gan 2.5 nhat

May cho nghiém X =-1.395643924

Twong ty tim nghiém gan —6 nhat

May van cho nghiém X = —1.395643924

Vay phuong trinh x(4x2 +1) —(x-3)v5—-2x =0 chi ¢4 nghiém duy nhat la

Xx=B.

bé kiém chung A,B c6 phai “ho hang” véi nhau khong, ta thanh tht thay

A+B=—%€Q




A+B «/A—BZ _
Ma A>B nén A= B4 ) = 1+\/z

2 4
Két luén : Nghiém cta phuong trinh x(4x2 +1) +(x—-3)v5-2x=0 la
=1+ J21
4

» Phan tich huéng giai:

_l+4\/z th\l\/m:—1+2\/z

Ta thay : Khi x= =2X
Vay ta chi can nhan lién hgp (\/5 —-2x - 2x) .

» Cdch 1: Nhan lién hop hoan toan:

Ta cod:
x(4x% +1)+(x—3)v6-2x =0
<:>x(4x +2x — 5 +(x— 3)(\/5 2X — 2x)=0
4x +2X — 5)()( ]—O
5- 2x+2x
o (4% +2x- 5)(2x2—x+3+x J5-2x 2x) 0
Ta dé dang thay rang :

2 2
5-2
2x2—x+3+x«/5—2x=(x—%j +{ ; X+xj +%>0

Vay bai toan duogc giai quyét hoan toan.
» Cdch 2 : Phdn tich thanh nhan tu:

Taco:
x(4x2 +1)+(x—3)\/5—2x =0
@( 5—2x—2x)(2x2 —x+3+x4/5—2x):0

Sau d6 teong tu lam nhu cach 1.

Mot s6 bai tap twong tu :

1. 4x°+2x+3=4x,/2x+3

2. 2x° +16x> —48x = (13x2 +5x—15)\/x—3
3. 4x3—3x%+6Xx= 2(2x2 _ x+1)\/x+ 2




THU THUAT 3 : THU THUAT SU DUNG CASIO PE

GIAI PHUONG TRINH BAC 4

Bai 1: Giai Phuong Trinh:

Ax? —8x+/2x+3=1

(dé thi thie Pai Hoc THPT Lwu Hoang — Ung Hoang — Ha N§i niam 2013)

DPiéu kién xac dinh: x e |:—§,'+Ooj.

» Y tudng :
Ta can giai phuong trinh bac 4 sau :

(4x* —8x—1)* —2x-3=0

» Thuc hién :

St dung Thu Thuat Rat Gon Biéu Thirc ta duoc :
(42 -8x—1) ~2x~3=0
< 16x* —64x3 +56x% +14x-2=0
St dung Thu Thuat Tim Nghiém Phwong Trinh ta dwoc cac
nghiém dugc gan vao A, B,C nhu sau:
A =-0.280776406
B =2.395643924
C =0.1043560763
Tim trong A, B,C, cép nao la “ho hang” véi nhau bang cach thanh
tht cac tong A+B,B+C,C+ A :
A+B=2,114867518

5
B+C=—
<
C+A=-0,1764203298

Vay B,C la “ho hang” véi nhau roi.
Vay thanh thw ti€p ta thay :

B+C:E
2

Bc-1
4

Suy ra B,C la nghiém ctia phuong trinh :




x2 —gx+%:0<:>4x2 -10x+1=0

e St dung Thu Thuit Rat Gon Biéu Thikc ta dugc :
16x* —64x° +56x* +14x -2

5 4x% —6x—2
4x° -10x+1

Két luan :
16x* —64x° +56x° +14x -2
= (4><2 —6x — 2)(4x2 —10x +1)
= 2(2x2 —3x—1)(4x2 —10x+1)
» Phan tich huéng giai:
Bé“mg viéc st dung két hop cac thu thuat o trén, ta cd duoc 1oi giai nge“in gon
nhu sau :
» Cdch 1 : Binh phuong hai vé:
Ta co:

4x? —8x+~[2x+3=1
2 2
:>(4x —8x—1) _2x-3=0
< 16x* —64x3 +56x% +14x-2=0
<:>2(2x2—3x—1)(4x2—10x+1):0
» Cdch 2 : Phan tich thanh nhan tu:

Ta cod:
Ax% —8x ++/2x+3=1

& (2x-2+[2x+3)(2x-1-[2x+3) =0

Mot sO bai tap twong tu :
1. 4x*>—=12x+9= 2(2x—1)vx-1

2. 2x*+9x+12=(4x+7)~/x+3
3. 6X*+9x+1=(7x+5)vXx+2
4. X?*+3x-14+10/2-x=0

Bai 2: Gidi Phwong Trinh:

22x +4 + 42 = x =J9x% +16

(dé thi thir Dai Hoc lin 3 THPT Quynh Lwu 1 — Nghé An nam 2013)




DPiéu kién xac dinh: x e {—% ;+ooj.

» Y tuong :
Ta lan lwgt binh phwong hai vé d€ duoc phuong trinh bac 4 :

2\2x+ 4+ 42— x =J9x? +16
< 4(2x+4)+16(2—x)+16v8—2x* =9x° +16
<16+/8 - 2x* =9x* +8x —32
= 256(8—2x7) = (9x +8x—32)
Vay cong viéc cua chung ta la giai phwong trinh bac 4 sau :
256(8 - 2x2) —(9x* +8x ~32) =0
» Thuc hién :

e Khong nhu bai 1, ta c6 thé bo qua budc rat gon biéu thirc.
e St dung Thu Thuat Tim Nghiém Phwong Trinh ta dwoc cac
nghiém dwoc gan vao A, B nhu sau:
A =-1.885618083
{B =1.885618083
e Déthdy A+B=0nén A B ratcé théla “ho hang” véi nhau r6i.
e Vay thanh thw tiép ta thdy :

A+B=0
AB=—2
9

Suy ra A B langhiém cta phuong trinh :

XZ—%Z=O<:>9x2—32=O

St dung Thu Thuat Rat Gon Biéu Thirc ta duoc :
256(8~2x2) — (9 +8x - 32)2
9x? —32

=9x? +16x + 32

Két luan :
256(8- 2x7) - (9 +8x~32)
=(9x* —32)(9x* +16x +32)
» Phan tich huéng giai:
Ta van sé c6 hai cach giai cho bai toan trén nhu sau :
» Cidch 1 : Binh phuong hai vé:




Ta co:
2V2x +4 + 42— x =Jox% +16
< 4(2x+4)+16(2—x) +164/8—2x* =9x° +16
<>16+/8 - 2x* =9x* +8x —32
= 256(8-2x%) = (9x® +8x—32)
& (9x° -32)(9x* +16x+32) =0

» Cdch 2 : Phan tich thanh nhan tu:
Taco:

2\2x+4 + 42— x =/9x* +16
< 4(2x+4)+16(2—x) +164/8—2x* =9x° +16
< 16y/8—2x* =9x* +8x — 32

& (2/8-2x +x+8) (282" -x) =0

Mot s6 bai tap twong tu :
1. 3X—1+6x+1=1/-9x* +60x+29

2. 2J2+x—+2—-x= ,/%4—5x

3. NX+2 +\/gx2 —4Xx—-3+1=2/x+1

Al X+l+X = 16x2—2—27

S

Bai 3: Giai Phwong Trinh:

x+3

Jax+1-+/3x-2 =
(dé thi thir Dai Hoc THPT Phan Bji Chdu — Phii Yén nim 2013)

biéu kién xac dinh: x {—%; +ooj .

» Y tudng :
Ta Ian lwot binh phuong hai vé d€ duoc phuong trinh bac 4 :




5(\/4x+1—\/3x—2):x+3

= x? —169x + 34 = —50v/4x +1/3x — 2
= (x? ~169x+34)" =2500(4x +1)(3x - 2)

Vay cong viéc cua chung ta la giai phwong trinh bac 4 sau :

(x* ~160x +34)" ~2500(4x +1)(3x ~2) =0

» Thuc hién :

St dung Thu Thuat Tim Nghiém Phwong Trinh ta dugc 2 nghiém

la:
A=-3
B=2

Vay nhan tir cta bai todn sé 1a : (x+3)(x—2)

Ta can tim thuong cta biéu thic :

(x? ~169x +34) —2500(4x +1)(3x - 2)
(x+3)(x—-2)

Tuy nhién, st dung Thu Thuit Rat Gon Bi€u Thic lai khong duoc

on vi hé sd cua da thitc qua to.

Néu khong gan gia tri cho X =1000 duoc thi ta st dung lim dé

chic chan nhat

Cach tim lim bang may tinh CASIO chi don gian la gén cho X la

mot s6 cuce to. Vi du nhu x =10%.

Ta thdy f(X) séla mot tam thirc bac 2 nén ta cé thé dat:

f(x)=

f(x)zax2 +bx+c

Ta tim hé s8 a,b,c bang cach 14y :

Tim a :
a= lim L;() =1
X—>+00 X
Tim b :
2
b fim 1) = a5
X—>+00 X
Tim C :

c=f(x)—ax® —bx=-1026

Két luan :




(x? ~169x +34)" ~2500(4x +1)(3x - 2)
(x+3)(x-2)
» Phain tich huong gidi:
Luu y rang :

=x? —339x 1026

x* —339x —1026 = (x +3)(x — 342)
Do d0, ta cting sé c6 hai cach giai cho bai todn trén nhu sau :
» Cidch 1 : Binh phuong hai vé:
Ta co:

5(1/Ax+1-\/3x-2)=x+3

= x? —169x + 34 = —50+/4x +1/3x - 2

= (x? ~169x +34) =2500(4x +1)(3x~2)
& (x-2)(x-342)(x+3)* =0

» Cdch 2 : Phan tich thanh nhan tu:
Taco:

X+ 3

JAx+1-3x=2)(fAx+1+f3x-2)

5
<:>—é(\/4x+l—\/3x—2)(\/4x+l+\/3x—2 ~5)=0

Jax+1-/3x-2 =

<:>\/4x+1—\/3x—2:(

Loi giai chi tiét danh cho ban doc.

Mot s6 bai tap twong tu :
1. X=3+42x-1-+x+2=0
2. 3Wx2—x-2+25Jx+1-56=0
3. X—6+642x-3+2,/3x—-1=0
4. 5+7x+6-13/2x-2=0

THU THUAT 4 : THU THUAT SU DUNG CASIO PE
PHAN TiCH PA THUC THANH NHAN TU MOT AN




Bai 1: Giai Bat Phwong Trinh:
%log2 (2+x)+log, (4—\4/18—x) <0

2
(dé thi thwr Dai Hoc khoi A lin 1 THPT Chuyén DH Vinh — Nghé An nam 2013)

Diéu kién x4c dinh: x e[ -2;18].
» Y tudng :
Ta co:

%10g2(2+x)+10g1 (4—\4/18—X)S0

2

<log,V2+x <log, (4—\4/18—x)
SV2+x<4-318-x

o V20-t" <4-t
voi t=418—x va te [0;@)
Ta can phan tich thanh nhan ti biéu thuc :
(4-t)° —20+t*
» Thuc hién :

e St dung Thua Thuat Tim Nghiém Phwong Trinh ta dwoc cac
nghiém nhw sau :

B=2

e Chéc chan biéu thitc s& c6 nhén ta (t-2)

e St dung Thu Thuit Rat Gon Bi€u Thikc ta dugc :
(4-t)° —20+t*

{A =—-0.466823165

=2 +2t> +5t+2

t—2
Két luan :
(4-t)° —20+t*
=(t*+2t* +5t+2)(t-2)
» Phan tich huéng giai:

V6i dieu kién 0<t<4/20 nén t*+2t° +5t+2>0vte| 0;420). Vay ta c6 10

giai nhw sau :
» Loi gidi : Binh phuong hai vé:

Pat t=418—x voi te[O;@).Khi d6:




%logz (2+x)+log, (4—\4/18—x) <0

2

< log,V2+x S10g2(4—\4/18—x)
SN2+ x<4-Y18-x
<N20-t" <4-t

(4-t)°—20+t*>0
e

t<4

(£ +2t° +5t+2)(t-2)=0
-~

t<4

& 2<t<4
& -2<x<L2

Mot s6 bai tap twong tu

1. 4bBx+1=x-1
2. 242X +X+6 =x—06

3. X +17x+11=x+2
4. 5y6Xx-2+x=13

Bai 2: Giai Bat Phuwong Trinh:
x> 4—(3x2 —4x—4)\/x +1<0

(dé thi thir Dai Hoc khoi A+ B liin 1 THPT Ba Dinh — Ha N§i niam 2013)

Diéu kién xac dinh: x e [—1; +oo) .
» Y tudng :
Thong thuong, ta cd hai cach dé dua vé da thiic bac 6 :
Cach 1 : Binh phuong hai vé.
e Céch nay khong kha quan 1am vi ching ta chua thé binh phwong
ngay dwoc do bai toan nay la bat phwong trinh.
Cach 2 : Bat an phu yzx/m.
o Cach nay kha 1a 6n vi chting ta khong can d€ y 1am dén dau cua bat
phuong trinh
Vay ta duoc :




% +(3x2 —4x—4)\/x +1<0
(v 1) +(3(y2 1) - 4(y? —1)—4)y <0
Ta can phan tich thanh nhan ti biéu thiec :
(v -1) +(3(y* -1) ~4(y* -1)-4)y
» Thuc hién :

e St dung Thu Thuat Tim Nghiém Phwong Trinh ta dwoc cac
nghiém nhw sau :
A =-2.414213562
B =1.618033988
C =0.414213562
A+B=-2

nén nhan ttr ctia bai toan nay la :
AB=-1

e Thanh tht thay {

(y2 +2y —1)
e St dung Thu Thuit Rat Gon Bi€u Thikc ta dugc :
(v2-1) +[3(y2 1) —4(y? —1)—4}y
y2 +2y-1
e St dung Tha Thuat Gidi Phwong Trinh Bac 4 ta dwoc:
y* +y3 —4y2 —-y+1= (y2 —y—l)(y2 + 2y—1)

:y4+y3—4y2 -y+1

Két luan :
3 2
(y*-1) + (?’(y2 1) -4(y* -1)- 4)y =(y* —y-D)(y* +2y 1)’
» Phain tich hwong gidi:
Ta c6 10i giai nhw sau :
» Cdch 1: Ddt dn phu hoadn toan:
bdt y =vx+1 véi y=>0. Khi d6 bat phuong trinh tro thanh :

@ﬂ—gﬂ(qyﬁ4f—4bﬂ—g—ﬁyso

e (v -y-D(y* +2y-1)*<0
y=-1-+2

<|1-45 1+/5

<
; YT

IA




» Cdch 2 : Dt dn phu khong hoan todn:
bdt y =+vx+1 véi y>0. Khi d6 bat phuong trinh tré thanh :

x3 +(3x2 —4x—4)\/x +1<0
= +(3x2 —4y2)ySO
<:>(x—y)(x+2y)2 <0

C{x+2y:0
X<y

» Cdch 3 : Phan tich thanh nhan tu:

Taco:
x3+(3x2 —4x—4)\/x+130
<:>(x—\/x+l)(x+2\/x+l)2 <0

X+2Ux+1=0
&
x <A/x+1

Mot sO bai tap twong tu :
1, (x—3)3+3+(x2—x—13)\/x—3=O
2. x3—2x2—7x—9:(x2+x+6)\/x+1
3. 2X4X+3+4yx*+2+16x-3=0

4. 2x° +14+(2x2 —13)\/x2 +1=0

THU THUAT 5 : THU THUAT SU DUNG CASIO PE
PHAN TiCH PA THUC THANH NHAN TU HAI AN

Bai 1: Giai Hé Phuong Trinh:
x® —3x* —9x+22=y° +3y” -9y

x2+y2—x+y:%

(dé thi Dai Hoc khoi A + A1 nam 2012)

» Y tudng :




Pa phan cac bai tap hé phuwong trinh ma cé phwong trinh 1a da thic bac 3
an X hodc Y, khong chita cac hang tie nhuir Xy, X°Y, Xy’, ... thi phiong trinh
d6 rat c6 thé phan tich thanh nhan t dwoc.
Ta sé thtr phan tich thanh nhan tir phwong trinh sau :
x® =3x* —9x+22—(y® +3y* -9y) =0
Coi nhu day la phuong trinh bac 3 an X, ta sé giai phuong trinh khi
y =1000
» Thuc hién :

e Gan y=1000
e Vao tinh nang gidi phuwong trinh bac 3 trong MODE EQN
e Lan lwgt nhap hé sd cua phwong trinh bac 3 :
[1][-3);[-9];[ 22-y* ~3y* + 9y |

e Coinhu ta giai phurong trinh bac 3 : x> —3x* —9x—1002990978 =0
e May tinh trd vé cac nghiém :

x, =1002

x, =—499.5—886.88451

X5 =—499.5+886.8845I
e Vi1l002=y+2 nén ta dugc (X -y- 2) la nhéan t&r ctia bai toan
o Thuec hién phép chia da thiic 2 4n bang dung lim :

£ x* —3x* —9x+22—(y* +3y” - 9y)

X—y-—2
e Nhan thdy f(X) sé la mdt tam thitc bac 2 nén f(x) sé c6 dang

ax’ + bx +c voi:

a=lim L)Z()zl
X—>+00 ¥

2

b= tim L) 7% _gg9_y 1

X—>+00 X

c=f(x)-x*—(y—1)x=1000989 = y* +y —11

e Vay ta duwoc:




x* —3x* —9x+22—(y® +3y* - 9y)
X—y—2

:x2+(y—1)x+y2+y—11

=X’ +xy+y> —x+y-11

Két luan :
x® =3x* —9x +22—(y® +3y” - 9y)

=(x—y—2)(x2+xy+y2—x+y—ll)

? Lam thé nao d€ biét duwgc phuong trinh 2 an khéng phan tich duoc?
Cach lam trén la cach nhanh nhat dé biét duoc khi nao phwong trinh 2 an
khong phan tich duwoc. Vi du nhu d6i véi phwong trinh :

x2+y2—x+y—%=0

Tuwong ty, ta thir cho Yy =1000 va nhan dwoc gia tri cua X la:
x, =0.5+1000.4995I
{xz =0.5-1000.49951
Nghiém nay 1é nén chac chan phwong trinh nay khong thé c6 nhan ti dang
(ax+by+c) véi a,b,ceQ
Vay diéu kién d€ phuwong trinh khong thé phan tich nhan t& dang
(ax+by+c) véi a,b,ceQ la:
i) Phuong trinh c6 hé s6 khong qua 16n.
ii) Cho y=1000, giai phuwong trinh ta thdy phuong trinh khong cé
nghiém httu ty.
Ban doc c6 thé thir nghiém v6i phuong trinh :
a) xX*+xy+y’—-x+y-11=0
b) x*-3x*-9x+21=y>+3y° -9y

» Phan tich huéng giai:
Thuc ra chi can biét nhan t&t (X—Yy—2), ta da c6 thé c6 nhidu cach giai cho
bai toan nay roi.
Nhung viéc giai quyét ndt nhan ti con lai c6 vé hoi kho khan :
X* +xy +y° —x+y—-11=0
Thu Thuit St Dung CASIO D€ Giai Hé Phuong Trinh sé gitip ban.
» Cdch 1: Phdn tich thanh nhan tu:
Taco:




x* —3x% —9x +22=y® +3y* -9y
<:>(x—y—2)(x2+xy+y2—x+y—ll)=0

x-y—-2=0
And 2 2
X +xy+y —x+y-11=0

< x-y—-2=0

Do 2(X2+xy+y2—x+y—11):3(x2+y2—x+y—%j+(x—y—%)2+%>0
» Cdch 2 : Ddt an phu + Ham ddc trung:
Ta dat t = y+2 (muc dich d€ x=t). Vay ta luoén co :

x® —3x* —9x +22=y° +3y* -9y

x®—3x% —9x+22=(t-2)" +3(t-2)" -9(t-2)

& x°=3x" —9x+22=t> -3t -9t +22

Vi x* +y° —x+y:%<:>(x—%j2 +(y+%j2 =1 nén ta duoc
e(—1;3)
e(—l;3)
Xét ham dic trung : f(k)=k*®-3k* -9k +22 véi ke(-13). Khidé tacd:
£1(K)=3(k +1)(k —3) <Ovk e (~1;3)

Twr d6 ta dé dang tim dwoc X =t . Loi giai chi tiét danh cho ban doc.

X
—1£x—l,y+1S1:>
2 2 t

Mot s6 bai tap twong tu :

x® —3x —2=8y"° —12y?
X% + 2y2 =1

) { —28x2 —12x+32=y® —y? - 22y
—xy =il
3. { (y-1)=2
~16y" +32y° - 24y —2x+12y =3
A {x —3xy” +2y° - 3xy + 3y’ —7x-11y =6
X —xy+y —-2x—-3y=2

Bai 2: Giai Hé Phuwong Trinh:




y3—8x3+3y2+4y—2x+2:0

{ x? —y—1=22x—-1

(dé thi thir Dai Hoc liin 2 THPT Lé Vin Huwu — Thanh Héa niam 2011)

» Y tudng :
Ta s€ thtr phan tich thanh nhan t&r phuwong trinh sau :
8x° +2x—(y® +3y” +4y +2)=0
Coi nhu day la phuong trinh bac 3 an X, ta sé giai phuong trinh khi
y =1000
» Thuc hién :

e Gan y=1000
e Vao tinh nang giai phwong trinh bac 3 trong MODE EQN
e Lan luot nhap hé s6 ctia phwong trinh bac 3 :
[8:01:[2]i] -y* -3y* -4y -2
e MaAy tinh tra vé cac nghiém :
x, =500.5
x, =—250.25—433.4461
x5 =—250.25 + 433.4461

1
e Vib005= y7+ nén ta dwoc (2X -y —1) la nhan tir cta bai toan
o Thuec hién phép chia da thiic 2 n bang dung lim :

8x +2x — (v +3y? +4y +2
£(x) = (v°+3y*+4y+2)

2x—-y-1
e Nhan thdy f(X) séla mot tam thirc bac 2 nén f(x) sé c6 dang

ax® +bx+c voi:

f(x)

a=1im—2=4
X—>+00 ¥
f(x)—4x2
b= tim L) 200022542
X—>+00 X

c=f(x)-x*—(2y +2)x=1002002 = y* + 2y + 2

e Vay ta duoc:




8x3+2x—(y3+3y2 +4y+2)

2x—-y-1
=4x* +(2y +2)x+y° +2y +2
= 4x° +y° +2Xy + 2X + 2y + 2

Két luan :
8x° +2x—(y3 +3y? +4y+2)
:(ZX—y—l)(4x2 +2Xy + Y2+ 2X+ 2y + 2)
» Phan tich hwong gidi:
Ta giai quyét not 4x* +2xy +y” +2x+ 2y +2 =0 bang cach :
4x% + 2xy +y? +2x+2y+2:%(4x+y+1)2 +%(y+1)2 +1>0
Sau d6 st dung Thu Thuat Giai Phwong Trinh V6 Ty d€ giai quyét
phuong trinh vo ty con lai.
Ta cling c6 thé xét ham dac trung véi bai toan nay.
» Cdch 1: Phdn tich thanh nhan tu:
Taco:
8x° +2x =y® +3y” + 4y +2
<:>(2x—y—1)(4x2 +2xy +y° +2x+2y+2):0
2x-y-1=0
=
4x* +2xy+y2 +2x+2y+2=0
< 2x-y-1=0
Do 4x* +2xy +y° +2x+2y+2=%(4x+y+1)2 +§(y+l)2 +1>0

Khi d6 phuong trinh x* —y —1=242x~1 tro thanh
x* —2x=242x -1
= (x +1+1/2x—1)(x—1—,/2x—1) =0

» Cdch 2 : Ddt dn phu + Ham ddc trung:

t+1 . .
Ta dat x :T (muc dich dé y =t). Vay taludn co :
y3—8x3+3y2+4y—2x+2:0
3
@yf"—s(%lj +3y2+4y—2(t7+1)+2:0

&y 43y +4y =% +3t° + 4t




Xét ham dic trung : f(k)=k°+3k” +4k véi keR.Khiddtacod:
f'(k)=3k*+6k+4>0vkeR
Ttr d6 ta dé dang tim dwgc X =t . Loi giai chi tiét danh cho ban doc.

Mot s6 bai tap twong tu :
. x* +5y —19x +1+3,/2x-1=0
18X —y® +6y? +16x— 20y + 24 =0

) {x3—3xy2 +2y% +3x% —3y? +3x+1=0
. x? —y2 = /xy +1
3 { X+y+xy=3
o |4axt —17x2y2 + 4y4 +8x° — 2xy2 +4x% — y2 =0
72x> —9y°® —112x* +55y° + 60x —113y + 67 =0
- { 8x* +3x+5y:(7x+3)\/x2 +2y

Bai 3: Giai Hé Phuwong Trinh:
7x° +y° +3xy(x—y)-12x* +6x =1
{ Yax+y+1+3x+2y =4
(dé thi thir Dai Hoc lin 1 THPT Cit Huy Cdn — Ha Tinh niam 2013)

» Y tudng :
Ta sé tht phan tich thanh nhan tr phuwong trinh sau :

¢ +y° +3xy(x—y)—12><2 +6x-1=0

& 75 +(3y -12)x* +(6 -3y )x+y* ~1=0
» Thuc hién :

e Gan y=1000
e Vao tinh nang giai phwong trinh bac 3 trong MODE EQN
e Lan luot nhap hé s6 ctia phwong trinh bac 3 :
[71:[3y —12];| 6-3y* |i| y° -1]
e MaAy tinh tra vé cac nghiém :
x; =—999
x, = 286.071— 247.3121
X, = 286.071+ 247.3121

e Vi -999=-y+1 nén ta duoc (X+ y—l) la nhan t& ctia bai toan




o Thuec hién phép chia da thiic 2 4n bang dung lim :
T3+ @By -12)x° +(6-3y°)x+y° -1

f(x) =ax’ +bx+c
x+y-1
Vi :

a= lim —f(;() =7
X—>t0 ¥
_ 2

b= tim = _ _4005-_ay 5
X—>+00 X
c=f(x)—7x* +(4y +5)x =1001001=y* + y +1

e Vay ta duwoc:
7x% + 3y —12)x* + (6 -3y )x +y° —1
x+y-1

=7x2—(4y+5)x+y2+y+1
=7x* +y° —4xy —-5x+y +1

Két luan :
7x% + 3y —12)x* + (6 -3y )x +y° -1
:(x+y—l)(7x2 +y° —4xy—5x+y+1)
» Phin tich huong gidi:
Ta giai quyét not 7x* +y” —4xy —5x+y +1=0 bang cach :

1Y 1Y
7x2+y2—4xy—5x+y+1:(2x—y—zj +3(X_Ej >0

Ta cling c6 thé xét ham ddc trung vdi bai toan nay. Luu y la dé bai cho
3xy(X—Y) nén ta nghi téi viec 18y (x—y)’ . Khi d6 thi x—y =2x—1.
» Cdch 1: Phan tich thanh nhadn ti:
Taco:

7x°+y° +3xy(x—y)-12x* + 6x =1

<:>(x+y—1)(7x2+y2—4xy—5x+y+1):0

x+y-1=0

=
7x* +y° —4xy —-5x+y +1=0

Néu X+ Yy—-1=0 thi phuong trinh §/4X+y+l+\/3x+2y =4 tro thanh:
Y3x+2+x+2=4




1 1

_|_
Y(3x+2)" 2VX+2

Suy ra X =2 la nghiém duy nhdt cda phuong trinh %/BX +2+/x+2=4
» Cdch 2 : Nhém hop ly:
X% +y° + 3xy(x—y) ~12x° +6x =1

& (2x-1) = (x-y)

<x+y=1

Do f ( \/3X+2+\/X+2 4 dongbién vi f '(x)=

Loi giai chi tiét danh cho ban doc.

Mot s6 bai tap twong tu :
; {ZXS +y° —6x° +14x+y =10-3xy(x+y)

Y3Ix+y +y+2x=2x-2

5 {x +y + Xy x+y+2) 2y2—3x+y=2
\/x y+1 932x -y +7 +17-0
N { y?)+12=12x* +19x +13y
\/x+y+\/y+l 1
A {x —y* —4x® +5x° +y® =2x
X+2y —2,2x+y-1+3=0

Bai 4: Cho ham s8 y =x° +(2m —1)x* + (m* - 2m —-1)x -m?* +1 (1)
a) Khao sat su bién thién va vé d6 thi ham so (1) khi m=0.
b) Tim m dé do6 thi (1) cit truc hoanh tai 3 diém A,B,C phan biét (A la
diém c6 dinh) sao cho 2(k; +k,)=xx,, trong d6 k,,k, 1a hé s6 gbc cua tiép
tuyén véi (1) tai B,C; x;,x, 1a hoanh d6 cua diém cuc trj cua (1).

(d? thi thir Dai Hoc lin 2 THPT Quinh Lutu 4 — Nghé An nim 2013)

» Y tudng :
Dé bai cho rang A ¢5 dinh nén hoanh d§ A 1a hang s6.
Vay phuong trinh x® +(2m —1)x* +(m” —2m—1)x —m?* +1=0 ton tai mot
nghiém 1a hang sd.
Nghiém vu ctia ching ta la phan tich thanh nhan t& phuwong trinh :
x® +(2m —1)x* +(m® —2m -1)x —-m* +1=0




» Thuc hién :

e Gan m=1000
e Vao tinh nang giai phuwong trinh bac 3 trong MODE EQN

e Lan lwgt nhap hé sd cua phwong trinh bac 3 :
[1];[2m —1];[m2 —2m —1];[—1112 +1]

e May tinh tra vé cac nghiém :

x; =1
X, =—999
x5 =-1001
b=l
—999 =-m+1
e Vi nén nhén tt ca bai todn 1a < (x+m—-1)
-1001=-m-1

(x+m+1)
e Vihésdcua X*lalnéntaco:
X +(2m —1)x* + (m® - 2m - 1)x —m? +1
=(x-1)(x+m-1)(x+m+1)

Két luan :
x> +(2m -1D)x* + (m?® - 2m —1)x —m” +1
=(x-1)(x+m-1)(x+m+1)

» Phin tich huong gidi:

Khi biét 3 nghiém ctia phuong trinh bac 3, ta tim duoc toa do ctia 3 diém.

Can ct theo gia thiét, ta sé c6 10i giai cua bai toan.

Str dung Thu Thuit Rat Gon Biéu Thirc 1a mot 1gi thé.

» Loi gidi : Phan tich thanh nhdn tu:

Taco:

x> +(2m -1)x* + (m* —2m —-1)x -m?* +1=0
& (x-1)(x+m-1)(x+m+1)=0

Vay y cdt Ox tai 3 diém phan biét khi va chi khi 1-m,-1-m,1 la 3 s

phan biethay m#0 va m#2.

Suy ra A(L0);B(1-m,0); C(-1—m,0). Theo gia thiét thi:

k, =3(1-m)* +2(2m-1)(1-m)+m’ -2m-1=-2m
{kz =3(-1-m)* +2(2m -1)(-1-m) +m* -2m -1=2m + 4
m® —2m -1

3 o m=1++/26 (thoa man)

Vay 2(k, +k,)=xx, < 8=




Mot s6 bai tap twong tu :
L 3x*—(m+7)x*=3xm’+m’-m*-4m+4=0
2. A3 —xm?+2m*-12x-8=0
3. 4x3—4x2—(28m2+1)x—24m3—4m2+6m+1:0
4

x*—(m+5)x*+2m°-6m+4=0

Bai 5: Giai hé phuong trinh :
X' +4x% +y* 4y =2
{ X%y +2x° + 6y = 23
(dé thi thir Dai Hoc lan 2 THPT Doéng Anh — Ha N¢i nam 2013)

» Y tuong :

Thtr phan tich thanh nhan tt titng phuwong trinh ctia hé phuong trinh, ta
thay khong phan tich duoc. Pay la mot dang toan khac véi cac bai tap trén,
khi ma ta phai 1dy PT(1)+kPT(2) dé€ phan tich thanh nhan tt.

» Thuc hién :

e St dung Tha Thuat Giai Hé Phuong Trinh ta tim duoc k =2
e Tacan phan tich thanh nhan te bi€u thtic :
x* +4x° +y? —4y —2+2(x’y +2x* + 6y - 23) =0

e Dit X*=t va gan Yy =1000, ta lam nhw cac vi du trén.

Két luan :
x* +4x° +y2 —4y—2+2(x2y+2x2 +6y—23)
= (x2 +y+12)(x2 +y—4)
» Phan tich huéng giai:
Ta c6 thé trinh bay truec tiép 10i giai bang viéc 1dy PT(1)+2PT(2) rdi phan
tich thanh nhan tt.
» Loi gidi : Phan tich thanh nhdn tu:
Taco:




x* +4x% +y? —4y—2+2(><2y+2x2 +6y—23)=0
<:>(x2 +y+12)(x2 +y—4):0
Loi giai chi tiét danh cho ban doc.

Mot s6 bai tap twong tu :

1 x? —2xy +y> —2x+1=0
. x* —4xy +6y° —2x+1=0

5 {2)( +2y° —x—-y-1=0
3x* —xy —x-5y+1=0
3. {x +xy+y° +x+y-1=0
x“+5xy -12x -7y +5=0
N {x +4xy +4y® +6x+3y =0
Xy — 4y —4x+4y+6=0

THU THUAT 6 : THU THUAT SU DUNG CASIO PE
GIAI PHUONG TRINH VO TY

Bai 1: Giai Hé Phuwong Trinh:
x* —y® +6y° -12x-16=0
xv4—x* =34y —y* -3y +10-x* =0

(dé thi thwr Dai Hoc — Ba Ria Viing Tau niam 2014)

» Y tudng :

Tuy la mot hé phwong trinh trong Tha Thuat Giai Phwong Trinh V6 Ty,
nhung nd lai mang y nghia 16n vé viéc quan trong ctia phuong phap giai
phuong trinh vé ty. Chac han ban doc thic mac vé viéc mot phuong trinh
vO ty lai duwoc phan tich “ao diéu” nhw mot so vi du trén. Tha Thuat Giai
Phwong Trinh Vo Ty sé giap ban hiéu dwgc phan nao cach giai phuong
trinh v6 ty bang mdy tinh CASIO.

Do6i véi bai toan trén, st dung Tha Thuat Phan Tich Pa Thic Thanh
Nhan T@ Hai An ta duoc:




x* —y°® +6y* —12x-16=0
ex*-12x=(y-2)’ -12(y - 2)
Sx=y-2
Sy=x+2

(Vi 2<x<2 va 0<y<4)

Van dé cua ching ta la 6 phwong trinh sau khi thé' y = x+2 :

(x—3)\/4—x2 =x?+3x-4

? Lam thé nao d€ phén tich phwong trinh nay?
Gia st phuong trinh c6 nhan t (\/4 —x* +ax+ b) voi a,beQ.

Nhén t nay chira nghiém ctia bai toan. Ta chac chan tim duoc a,b néu

m++/n
p

nhu ta biét duoc :

e Mot nghiém vo ty dang

e Hodc hai nghiém httu ty
Céc vi du sau sé lam ro van dé cua bai toan.

» Thuc hién :

e St dung Tha Thudt Tim Nghiém Phwong Trinh ta thdy phuong
trinh (x—3)\/4—x2 =x* +3x -4 c6 nghiém x =2
e Nghiém x=—/2 sé thoa man nhan t& (\/4 —x? +ax+ b) vOi moi

a,beQ. Tacla J4-x? +ax+b=0 khi x:—\/z
e Khidé taludn c6 V2 -2a+b=0<(a,b)=(L0) (vi a,beQ)

Két luan : Nhan t ctia bai toan nay la (\/4 —x% + x)

? Lam thé ndo dé tim dwoc nhan ti con lai?
C6 kha nhiéu cach d€ chia biéu thikc chita can bang CASIO.

Néu ban doc chua c6 kinh nghiém, hay c binh tinh nhém hop ly theo cach
cach ma chuyén dé nay hodc nhiéu tai liéu khac goi la “nhan lién hop

khong hoan toan”.

Néu ban doc da quen véi viéc giai phuong trinh vo ty, ban doc hay doi
cudn sau cta tac gia d€ nang cao kha nang stt dung may tinh CASIO trong

giai toan.




» Phan tich huéng giai:
Nhan lién hop khong hoan toan ttec la khong nhan lién hop truc ti€p ma sé
gitt lai can thtrc :
» Loi giai : Nhdn lién hop khong hodn toan:
Taco 2<x<2 va 0<y<4 nén ta duoc:
x® —y® +6y° -12x-16=0
o x-12x= (y- 2)3 -12(y -2)
Xét f(t)=t>—-12t véi 2<t<2 taduoc f'(t)=3t"-12<0vte[-2;2].

Vay f(t) nghich bién va lién tuc trén [-2;2]. Do d6 ta dwoc x =y —2.
(x—3)\/4—x2 =x?+3x-4
<:>(><—3)(\/4—x2 +x):2x2—4
<:>(x—3)(\/4—x2 +x):—(\/4—><2 +x)(\/4—x2 —x)

@( 432 +x)( 42 —3):0

Suyra:

Mot s6 bai tap twong tu :
; x> +x°y —3x* —=3xy —y* +2x+y =0
. Jy+2+1=+x-1
x* —y® +9y? —3x— 24y +18=0
~ (y-5)Vx-1+(x+2)[y-4-2y+6=0
3 416x4 —y* +32x% +4y°® —-16x -8y =0
. P —y+l=x+y+5
' (x+1) +(y-2)" =(x+y-2) +1

\xz —6x—3y+4+(2x—-4-3y),/3x—3+2y =x*4/x—-1

Bai 2: Giai Phuong Trinh:

x* —2x+3=(2x-4)2x -1

» Y tudng :



Tat ca cac phuong trinh dang mot can thiec VJax+b déu cdé mot 1oi giai cue
nhanh, cuc chinh xac va khong kém phan thu vi. D6 la phan tich thanh
nhan tt.

Cach nhanh nhat d€ phan tich thanh nhan t& d6 la ddt an phu t=+/2x-1
nhu cach lam dwdi day :

» Thuc hién :

3 t* +1
e Ddt t=+2x-1 suyra x=

e Thé vao phwong trinh ta duoc :

2 2 2
(t 2”} —z[t ;1]+3:(t2+1—4)t

e St dung Thua Thuat Phan Tich DPa Thitc Thanh Nhan Tw ta duoc :

2 2 2
(t 2”} _z(t 2+1J+3—(t2+1—4)t=%(t+l)2(t—3)2
e Thénguoclai t=+/2x-1 ta duoc:

%(t+1)2 (t-3)° :%(\/2x—1 +1) (V2x-1-3)

e Vay tom lai ta dugc:

(t”lj —2(t2;1j+3—(t2+1—4)tz%(ﬁ+1)2(\/m—3)2

2

K&t lugn : x? —2x+3—(2x—4)v/2x 1= %(sz—l +1) (V2x—1-3)

» Phin tich huong gidi:

C¢ rat rat nhiéu cach giai cho dang toan nay. Ban doc c6 thé suy nghi thém
cac cach lam cho phong phti. Sau d6 c6 thé doi chi€u véi cac bai tap dwdi
day.

» Loi gidi : Phdn tich thanh nhan tu:

Taco:

x? —2x+3=(2x-4)v2x-1
@%(\/2x—1 +l)2(\/2x—1—3)2 -0

Loi giai chi tiét danh cho ban doc.

Mot sO bai tap twong tu :
1. X*=7x+16+(3x-13)yx-2=0




2. 3x2+5x+2=(x2+3x+2)\/x+2
3. 2x*—2x-7=(3x-4)Vx-2

4. 9% +111x+60=30(x+2)/3x+1

Bai 3: Giai Phuwong Trinh:

X2 —3x+1-2/x-1=0

» Y tubng :

Twong tu Bai 2, ta dat an phu dé€ phan tich thanh nhan t. Tuy nhién, dé
mo rong pham vi ctia phuong phdp, ta c6 thé lam theo hudéng cuia Bai 1.

» Thuc hién :

e Dit t=+x-1suyra x=t*+1
e Thé vao phwong trinh ta duoc:

(2 +1) ~3(£2 +1)+1-2t=0
e St dung Thua Thuat Phan Tich Da Thitc Thanh Nhan T ta dwoc :
(£ +1)2 —3(t? +1)+1-2t =(t* + t+1)(£* - t-1)
e Thé nguoc lai t=+/x-1 ta dwoc:
(£ +t+1)(£* - t-1)
= (x=1++x-1+1)(x—1-x-1-1)
()T

Két luan : x? —3x +1—2M:(x+m)(x—2—m)

e St dung Tha Thuat Tim Nghiém Phwong Trinh ta dwoc phuong

5+\/§
2

trinh Xx* —3X+1-2y/Xx-1=0 c6 nghiém la X =

e Goinhan ti ctia bai todn 1 (\/x “1+ax+ b) kLG or




JXx=1+ax+b=0

:343i55+5ij§a+b=0

¢>1+J§+5+J§

2 2
¢>1+5a+2b+(a+1)J§:0

a+1=0 a=-1
& &
1+5a+2b=0 b=2

a+b=0

Két luan : Nhan tir caa bai todn nay la (vx—1-x+2)

» Phain tich huong gidi:
Co rat nhiéu cach giai, ban doc theo doi & dwdi day :
» Cich 1: Binh phuong hai vé:

Tacod:
x? —3x+1-2x-1=0
o x?-3x+1=2x-1
= (x? ~3x+1) =4(x-1)
& x'—6x° +11x* —10x+5=0
<:>(x2—x+l)(x2—5x+5):0

» Cich 2 : Dt an phy hoan toan:

Ta dit t=+/x—1 v6i t>0 ta dwoc x =1t? +1. Vay phurong trinh trd thanh :
(£ +1) ~3(¢ +1)+1-2t=0
ott-t?-2t-1=0
o (C+t+1)(* -t-1)=0

» Cdch 3 : Phan tich thanh nhan tu:

Taco:
x2—3x+1—2¢x—1:0¢3(x+«x—1ﬂx—2—dx—1)=0
» Cdch 4 : Nhan lién hop hoan toan:
Néu X—2++/X—1=0 thi khong théa man phuong trinh.
Néu X—2++/x—10 thi:




X? —3x+1-2Jx-1=0

& x2—5x+5+2(x—2—m)=0

= (x2 —5x+5)£1+

2
x_z+mj:°
<:>(x2—5x+5)(x+\/a):0

» Cdch 5 : Dt an phu khong hodn todn:
Ta &t t=+/x—1 v6i t>0 ta dwoc x =1t? +1. VAy phuong trinh trd thanh :
x? —t? —2x—2t=0
& (x+t)(x-2-1)=0
» Cdch 6 : Nhan lién hop khong hoan toan:

Ta c6 :
x2 —3x+1-2/x-1=0
c>x2—5x+5+2(x—2—\/E):0
<:>(x—Z—\/ﬁ)(x—2+\/E)+2(x—2—\/E):O
<:>(x+\/E)(x—2+\/ﬁ):0

» Cdch 7 : Ddt an phu dua vé h¢ phuong trinh:
Ta dat y =+vXx-1+2.Khi do ta dugc hé phuwong trinh :

(y—2)2:x—1 - y?—4y—x+5=0
x*-3x+1-2(y-2)=0 [X*-3x-2y+5=0

Vay ta duoc :
(y2—4y—x+5)—(x2—3x—2y+5):0<:>(y—x)(x+y—2):0

Mot sO bai tap twong tu :
1. 2x2+x-11=(x-7)/x-1
2 2x2—x—9:(x—11)\/m
3. 2x*—-5x—6+5(x+2){/2x+1=0
4. 6x°—15x—22+(5x+22)4/x-2=0




Bai 4: Giai Phuong Trinh:
252 +x—2-3x/2x-1=0

» Y tubng :

Tam bo qua y twong dat an phy, ta thit giai bai todn nay bang cach tim
nhan tt.

» Thuc hién :

e St dung Tha Thuat Tim Nghiém Phuwong Trinh ta dwoc phuong
trinh 2x% +x—2-3xy/2x—1=0 cé nghiém la x=2++/2
* Tatim nhan tir (V2x—1+ax+b) nhanh chéng hon bing céch :

Khi x=2++/2 thi V2x-1=1+/2=x-1

Két luan : Nhan tr ctia bai toan nay la (\/ 2x —1—x+ 1)

» Phin tich huong gidi:
Co rat nhiéu cach giai, ban doc theo doi ¢ duwdi day :
» Cdch 1: Phan tich thanh nhin ti:

Ta cod:
2x% +x—2-3x/2x-1=0
& (V2x-1-2x-1)(V2x-1-x+1)=0
» Cdch 2 : Nhan lién hop hoan toan:
Néu V2x—1+x-1=0 thi khong thoa man phwong trinh.
Néu v2x—1+x—1=0 thi:
2x% +X—2-3x/2x-1=0
<:>—x2+4x—2—3x(\/H—x+l):O
’ 3X
& —(x —4x+2)(1—m+x_1j=o
& (X - 4x+2)(V2x-1-2x-1) =0

» Cdch 3 : Dt an phu khong hoadn todn:
Taco:




2X° +X—2-3x/2x-1=0

=G +4x—2—3x(\/2x—1—x+1) =0
& (\/2x—1— x+1)(\/2x—1+ x—l)—3x(\/2x—1— x+1)
PN (\/2x—1— x+1)(\/2x—1—2x—1) =0

» Cdch 4 : Dt an phu dua vé h¢ phuong trinh:
Ta dat y =+/2x—1+1. Khi d6 ta dwgc hé phwong trinh :

y?—2y—-2x+2=0
2x° —3xy+4x-2=0

0

Vay ta dwoc:

(y2—2y—2x+2)+(2x2—3xy+4x—2)=O<:>(x—y)(2x—y+2) 0

Mot sO bai tap twong tu :
1. 6x*—11x+(Xx+6){3x-2=0

2. 9x*—13x+2+(9x—6)x-1=0
3. 3x*—3x+20+(8x-10)vx+4 =0
4. 9x*—15x—-18+6./3x+4 =0

Bai 5: Giai Phuong Trinh:

x> =3x—4+(x-1)vx+1=0

» Y tudng :

Dang todn mot cin thirc v/ax+b hay ¢ chd :

Néu phurong trinh cé nghiém X =X, € Q thi chac chan phuwong trinh sé c6
nhan ti (\/ax+b —\/aX0 +b).

Tuy nhién, d€ tong quat véi nhitng dang toan khac, ta luén tim duoc nhan
tr néu biét trudc 2 nghiém hiru ty ctia bai toan.

» Thuc hién :

e St dung Thua Thuat Tim Nghiém Phwong Trinh ta dwoc phuong
trinh X? —=3X—4+(x—1)/x+1=0 c6 nghiém la x=—-1 va x=3

e Tatimnhan te (Vx+1+ax+b) chita ca hai nghiém x=-1 va
X=3.




e Vayla vXx+1+ax+b=0 khi Xx=-1 hodc x=3.Suyra:

0-a+b=0 1 1
@(a;b)z(——;——j
{2+3a+b=0 2 2
1

e Vay nhan tt cta ching ta la (\/X +1 —% X _Ej

Két luan : Nhan tr ctia bai toan nay la (2\/ X+1—X —1)

» Phin tich huong gidi:

Tuwong tw cac vi du tredc, ta c6 cadc huedng giai chinh nhu sau :
» Cdch 1: Phan tich thanh nhdn tir khong hoan toan:

Ta co:

X’ —3x—4+(x—1)\/mzo
@—(2m—x—1)(3M+ x+2)=o

» Cach 2 : Nhan lién hop hoan toan:
Néu 24/X+1+x+1=0 thi khong théa man phwong trinh.
Néu 24X+1+x+1#0 thi:

X* =3x—4+(x-1)Yx+1=0

o3y —3x—%+%(x—1)(2\/x+1—x—1):0

2
3 x-1 B
Q(X+1)(X_3) 2 2(2@+x+1) =0

& (x+1)(x-3)(3Vx+1+x+2)=0

» Cdch 3 : Dit an phu khong hoan todn:
Ta co:

X2 —3x—4+(x-1)V/x+1=0

<:>gx2 —3x—%+%(x—1)(2ﬁ—x—l):0

& > (24X L x-1) (2L x+ 1)+ 2 (x-1) (VX +1-x-1) =0
& —(2x+1-x-1)(3Vx+1+x+2)=0

» Cdch 4 : Dit an phu dua vé hé phuong trinh:
Ta dat y =24 X+1-1. Khi d6 ta duwgc hé phuwong trinh :




(y+1)2=4(x+1) y>+2y—4x-3=0

1 ©9, 1 5 1 9
K =3x=4+ > (x=1)(y+1)=0 X AR o X oy =2 =0

Vay ta dwoc:

< (x-y)(2x+3y+7)=0
» Cdch 5 : Phadn tich thanh nhdn ti hodn toan:
Theo b8 dé & dau bai thi chic chan phuong trinh nay sé ¢ 2 nhan ttr 1a

(\/x+1—\/—1+1) va (\/x+l—\/3+l)

Vay nhan t cua bai toan nay la \/x+1(\/x+1—2).Ta dwoc:
X =3x—4+(x-1)vx+1=0
= \/x+1(\/x+1—2)(x+2+3\/x+1)=O

Mot sO bai tap twong tu :
1. x*—2x+3=(2x-1)/x-1
2. 2x%+15x-5=(7x+5)2x-1
3. 3x*+22x+25=(8x+17)Vx+5
4. 12x* +46x+41=(19x+27)2x+3

Bai 6: Giai Phuong Trinh:

2x* =5x—3+3(x—1)/3x+1=0

» Y tudng :
Ta van di tim nghiém trudc khi gidi moi bai toan.

» Thuc hién :

e St dung Thua Thuat Tim Nghiém Phwong Trinh ta dwoc phuong
2
trinh 2x° —5X—3+3(x—1){/3x+1=0 c6 nghiém duy nhatla x= 2

e Taco thé st dung b6 dé o Bai 5 d€ tim nhan tt.
e Tuy nhién, d€ tong quat vdi nhitng dang toan khag, ta c6 thé tim

nhéan t&r (\/3x +1+ax+ b) bang phuong phap Déi Diu Truéc Can

e St dung Thua Thuat Tim Nghiém Phwong Trinh ta duwoc phuong




trinh 2x° —5X—3-3(x—1){/3x+1=0 c6 cdc nghiém la:
={m5+2Jﬁ5—2J7}

e Khi x= 5+2\/_ 7 thi /3X+ —\/16+6 3+\/_—X—+1 Vay nhan

tt ctia phurong trinh 2x* —5x—3-3(x—1){/3x+1=0 la:
(23x+1-x-1)

e Vay khong d6i dau truedce can nita, ta sé duegc nhan t ctia phuwong
trinh 2x* =5x—3+3(x-1),/3x+1=0 la:

(—2 3x+1—x—1)

Két luan : Nhan tr ctia bai toan nay la (2 3Xx+1+X +1)
» Phin tich huong gidi:
Dai voi nhitng bai toan c¢é nghiém duy nhat, chung ta thwong nghi dén 3
huong chinh nhu sau :
e Nhan lién hop
e Daoham
e BAt dang thitc, danh gia
Chung ta thit xem cac hudng doé giup ich duoc gi cho ching ta khong :
» Cdch 1: Nhan lién hop hoan toan:
Taco:

2x* =5x—3+3(x—1),/3x+1=0

<:>2x2+gx—%+3(x—l)(«/3x+l—g):0
9(x 1)(4x- 7)

2 2.3x+1+5
@%(4x—7)£x+3+ J j:O

=0

& 2 (x+3)(4x-7)+

2,/3x+1+5
» Cach 2 : Dao ham: (Tham Khao)

Xéthams8: f(x)=2x*-5x—-3+3(x—1)/3x+1 véi X€|:—%,+00j.

vaf(): 9 Ox+7

PN Ty e

Khi dé: f'(x)=4x-5+>




Suy ra f"(x)>0‘v’x>—%.Véy f'(x)=0 cé t&i da mot nghiém.
Dé thdy f'(0)f'(1)<0 nén ton tai X, €(0,1) d& f'(x,)=0.

7
Néu x> X, thi f(x)=0 c6 t6i da mot nghiém. Chi ra nghiém nay la x = 7

Néu —%SX<X0 thi —%SX<1.Suyra:

f(x)< Max{f (—%) f (1)}: f (—%)z—%<0

Vay f (X) =0 khong c6 nghiém trong khoang [—%, Xoj

Két luan : Xzz.
4
» Cich 3 : Bit ding thitc, ddnh gia:
Néu X>Z thi:
4
2 2 7 21
2x* =5x—3+3(x—1)/3x+1>2x* -5x—3+3 Z_l 7+1

= 2X? —5x+%=%(4x—3)(4x—7)>0

Néu 1SX<£ thi :

2x* =5x—3+3(x—1)/3x+1 < 2x* -5x—-3+3(x-1) %H
:2x2+gx—%:%(x+3)(4x—7)<0

Néu —%SX<1 thi :

2x* =5x—3+3(x—1)/3x+1 < 2x* =5x—-3=(2x+1)(x-3) <0

» Cdch 4 : Phan tich thanh nhdn tir khong hoan toan:
Taco:

2x2—5x—3+3(x—1) 3x+1=0
@(2 3x+1+x+1)( 3x+1—2x+1)=o
» Cdch 5 : Phan tich thanh nhan tir khong hodn toan:



Taco:

2x* =5x—3+3(x—1),/3x+1=0

<:>%(7x+3+(x+3)\/3x+1)(2\/3x+1—5):O

» Cich 6 : Phan tich thanh nhan tir hoan toan:
Taco:

2x* =5x—3+3(x—1),/3x+1=0

@%(2 3x+1—5)(,/3x+1+1)(2 3x+1+x+1)=o

Mot sO bai tap twong tu :
1. X2 +3x-2+2(x+1)V/x+1=0
2. 2x*—5x—4+(5x—4){2x+1=0
3. x3+x+2+x(x+1)\/mzo
4. =2x+3=(x"—x-1)/x-3

Bai 7: Giai Phuong Trinh:
X2 +11x -7 -3(2x-1)v2x-1=0

» Y tudng :
Ta tim nghiém cua phuong trinh d€ tim nhan tt.
» Thuc hién :

e St dung Tha Thuat Tim Nghiém Phuwong Trinh ta dwoc phuong
trinh X* +11x—7-3(2x-1) V2x-1=0 6 tap nghiém la

{23+1045,2++/2}
e V4i mdi nghiém, ta dwoc nhan ti tirong ting la <\/2X—1—X+1) va
(sz—l—é—zj

e Bac ctia phuong trinh la bac 2 nén ta s€ co :

x* +11x—-7-3(2x-1)v2x -1
= k(\/2x—1—x+1)(\/2x—1—§—§j




o Thtr mot vai gid trj ta thdy k=5

Két luan :

x* +11x—7-3(2x-1)v2x—-1= 5(\/2x—1— x+1)(\/2x -1

» Phan tich hwong gidi:

Ta cling c6 rat nhiéu cach lam cho bai toan nay. Tuy nhién cach lam ngan

gon nhu sau :
» Loi giai : Phdn tich thanh nhan tir :
Ta co:

X* +11x—7-3(2x-1)v2x-1=0
( —1- x+1x5J2x 1—x— 2):

Mot sO bai tap twong tu :
1. 2x2—10x+10—3(x—2)\/x—1=0
2X% —8X+4— 3(x— 1) 2x—-1=0

2.
3. 2x?-19x+18—x,/2x—-2 =0
4.

NG —12x+5-(x-1)5x-2=0

Bai 8: Giai Phuong Trinh:
6x” +10x +10—(13x+1)vx+2 =0

» Y tudng :
Ta tim nghiém cua phuong trinh d€ tim nhan tt.
» Thic hién :

e St dung Thua Thuat Tim Nghiém Phwong Trinh ta dwoc phuong
trinh 6x° +10x+10—(13x+1)+/X+2 =0 c6 tap nghiém la

2_5+2\/Z
' 9
5+2\/Z

e Voinghiém X= T ta dugc nhan tr tvong ting la

(2J§I§—3x+g

Két luan : Nhan t& cua bai toan nay la (2\/ X+ 2 —3X +1)
» Phin tich huong gidi:




Ta cling c6 thé tim nhan tk (\/x 2 - 2) vino chita nghiém X=2.

» Cdch 1: Phan tich thanh nhdn tir khong hoan toan:
Taco:

6x* +10x+10—(13x+1)vx+2 =0

@(3m—2x—2)(2m—3x+1)=0

» Cich 2 : Phan tich thanh nhan tir hoan toan:
Taco:

6x% +10x+10—(13x+1)+/x+2 =0
& (Vx+2-2)((6x-4)Vx+2-x-9)=0
& —(Vx+2-2)(2dx+2+1)(2x+2-3x+1) =0

Mot s6 bai tap twong tu :
1. x*—8x+14+/x-2=0
2. 6X?+3x-12=(5x+11)Vx+2
3. 15x* +55x+28=(37x~7),5x+2
4. 3x*-18x+28=(8x—28)+/x-3

Bai 9: Giai Phuong Trinh:
10x* +13x+7—-(19x+5)Vx+1=0

» Y tuong :
Ta tim nghiém cua phwong trinh d€ tim nhan tt.
» Thuc hién :

e St dung Tha Thuat Tim Nghiém Phwong Trinh ta dwoc phuong
trinh 10X* +13X+7 —(19x+5)+/Xx+1 =0 c6 tap nghiém 1a

{5+3J1_7_—3+2\/Z}

8 25
e Nhan ti tuong tng la (ZM—SX—l) va (3M—ZX—1)

Két luan : Nhan t& cua bai toan nay la

(2x+1-5x-1) va (3x+1-2x-1)
» Phan tich huong gidi:
Loi giai sé vd cing ngan gon :




» Loi giai : Phdn tich thanh nhan tu:
Tacod:

10x* +13x+7—(19x+5)vx+1=0

@(2M—5x—1)(3M—2x—1)=0

Mot s6 bai tap twong tu :
1. 2x*-19x+40=2(x+3)v/x-3
2x* —19x+16 = 2(x —3)v/x +3

2.
3. x*-12x-5=(x-1)/5x+3
4,

x> —16x—26=2(x+4)/x+4

Bai 10: Giai Phuong Trinh:
9x> —12x—2—(3x2 +2x—9)\/x—1 -0

» Y tudng :

Pay la mot vi du dién hinh cho viéc khong tot cia phuong phap Binh
Phuwong Hai V€. Moi bai toan dang nay déu c6 thé phan tich thanh nhan ti
nén ban doc khong can lo lang néu gép bai toan trong tu.

» Thuc hién :

e St dung Thua Thuat Tim Nghiém Phwong Trinh ta dwoc phuong
trinh 9x* —12X—2—(3X* +2x—9)+/x~1=0 c6 tap nghiém la
23-321 23+321
6 6
e Nhén tit twong tng 1a (9vx—1-3x-2)

Két luan : Nhan tir ctia bai todn nay 1a (9vx—1-3x-2)

» Phin tich huong gidi:

Chung ta thir giai bai toan nay dudi dang nhiéu hudng di khac nhau. Thi
xem cach nao phu hop véi ching ta nhat.

» Cdch 1 : Binh phuong hai vé:

Taco:




9% —12x—2—-(3x* +2x-9)V/x-1=0

& 9x* —12x-2=(3x* +2x-9)/x-1

= (9% ~12x-2) =(3x* +2x-9) (x~1)
< 9x° —78x* +154x°> —94x* +69x—-85=0
& (¥ =x* -1)(9x* —69x+85)=0

9x* —69x+85=0
o
X} —x>-1=0
Xétham s§ f (x)=x"—x*-1 véi x>1. Ta duwoc:
f '(X):3X2—2X=X(3X—2)>O‘v’x21

Vay ta chimg minh duoc phuong trinh f (x)=0 6 t6i da mot nghiém.

243116 +124/93 + ¥/116 -124/93
6

Chi ranghiém nay la X =

va thady né

khong théa man phuong trinh ban dau.

+
Kétluan: X = B_Tm )
» Cdch 2 : Nhan lién hop khong hodn toan:

Ta cod:

9x2—12x—2—(3x2+2x—9)\/mzo

<:>x3—233x 82’( ;(3x +2x-9)(9vx-1-3x-2)=
@—%x(9M—3x—2)(9M+3x+2)
+%(3x2+2x—9)(9\/a—3x—2):0

<:>(9\/E—3x—2)(x\/a+l)=
& 9x-1-3x-2=0

» Cdch 3 : Nhan lién hop hoan toan:
Tacod:




9x* —12x-2—(3x’ +2x—9)mzo
o x3—&3x2+8%x+%(3x2 +2x—9)(9\/x—1—3x—2):0
2 2
@éx(sz _69X+85)_% (3x* +2x-9)(9x* ~69x +85) L

9VX—1+3x+2
3% +2x-9 ]:0
IVX—1+3x+2
(9x* —69x +85)(x+/x~1+1)
9VX—1+3x+2

< 9x*—69x+85=0
» Cich 4 : Phan tich thanh nhan ti:
Ta cod:

<:>1(9x2 —69x+85)[x
9

- =0

0x? —12x—2—(3x2 +2x—9)\/x—1:0
@(wﬁ—sx—z)(xmu):o
& 9x-1-3x-2=0

? Tai sao lai sinh ra nghiém X =

2+3/116+12193 + /116 12493
- :

Ban chdt cta phuong phap binh phwong hai vé la viéc giai ca 2 phuong
trinh :
e 9X°-12x-2-(3x*+2x-9)y/x-1=0

o« 9X° —12x—2+(3x2 +2x—9)\/x—1 -0
2+3116+124/93 + 3116 -124/93
6

Vanghiém X = la ctia phwong trinh dwdi

Mot s6 bai tap twong tu :

1. x2—4x+5:(x2—4x+2)\/ﬁ
2. x2+x+3:(x2—4x—1)\/m
3. X*—-5x2+5x-3=(2x+1)Vx~1
4. 2x°-11x* +23x—31=13(x—2)/x-3




Bai 11: Giai Phuong Trinh:
x3—7ﬁﬂ4ﬁx—6—(x2—x—8)¢x—1=0

» Y tudng :

Twong tw tat ca cac bai toan khac, ching ta th tim nghiém ctia bai toan dé
dinh hudng giai.

» Thic hién :

e St dung Tha Thuat Tim Nghiém Phuwong Trinh ta dwoc phuong
trinh X° —7x* +16x -6 —(X2 — X—8)m =0 c6 nghiém duy nhat
la x=5.

e Tht nhan lién hop, ta thay :

X —7x* +16X—6— (X’ —x—8)/x-1=0

2
X" —X—-
IS (X—5) x? —4X—2——8 =0
JX=1+2
2
X°—X—8
————=0 lai cd nghiém Xx=5.
NX=1+2
. Datf(x):x3—7x2+16x—6—(x2—x—S)Jx—l
e Thw be‘”mg Mode TABLE hodc gan truc ti€p CALC, ta thay :
X 1 2 3 4 5 6 7 10 >10
f(x) |4 12 8.8284 | 3.0717 | O 4.8065 | 22.7173 |1 208 | >0

e Vay day la mot bai toan nghiém boi kép X =5.

e Tuy nhién, X* —4x—2-

U / 2

Két luan : Bai toan bdi kép X =5 va chac chan chira nhan te ( X—1- 2)
» Phan tich huéng giai:
Ta nhan thay f (X) = x> -7x* +16X—6—(X2 - X—8)\/X—l >0 nén ta cb
thé dung bat dang thitc.
Ngoai ra, ta van ¢4 thé€ im nhan ttr ctia bai todn dwdi dang téng quat (cho
ca nhitng bai toan nhiéu can, can bac cao) tuwong tu cach lam sau :

«  Gia st nhan tir ctia bai toan la (v/x—1+ax-+b)

e Khid6 f(x)=+vx—1+ax+b=0 cénghiém bdi kép x=5

e Khido6 a,b phai théa man hé phuong trinh sau :




f6)=0 |Lra=0 a=-7
tf5)=0 |2 < 3
(5) = 2+5a+b=0 b=-——
4
Y A A ? ? \ e /4 \ 1 3
Két luan : Nhan tx ctia bai toan la \/X—l—zx—z .

Ta con mdt hudéng di khac, d6 1a bat dang thirc, danh gia.

o Tathayrang:

1 2 3 4 5 6 7 10

>10

X
f(x) |4 12 | 8.8284 | 3.0717 |0 4.8065 | 22.7173 | 208

>0

e Vay ching to la rdt 6 thé f(X) >0 véi moi x>1

» Cdch 1: Nhan lién hop hoan todn:

Taco:
x3—7x2+16x—6—(x2—x—8)\/x—1=0
3, 15 , 7 ) 1 3
— X' ——X"+—X—|X"—X-8 X—1-=x——|=0
P ey )
3 1
o (x=5)] Sx+ =0
( )4 4(4\/x—1+x+3)
= X=5
» Cach 2 : Nhan lién hop khong hoan toan:
Ta cod:

X° = 7x* +16x—6—(x* - x—8)/x-1=0
3., 15, 75 2 1 3
— X' =—X"+—X—(X"=Xx=8)| yX-1-=X—=|=0
i G )
<:>—12X(\/X—1—%X—EJ(\/X—1+%X+%j

4
1 3
—(x*=x-8)| Vx-1-=x-=1{=0
(¢ -x-8)[ VT x-3)
<:>£Vx—1—%x—%}(4x2+8x—8+12x\/x—1):0
1 3

S AVX=1-=x-——==0
4 4




» Cdch 3 : Phan tich thanh nhdn tir khong hoan toan:
Taco:
x3—7x2+16x—6—(x2—x—8)\/x—1=0
2
<:>( x—1—2) (x2+2x—2+3x\/x—1):0

» Cich 4 : Phan tich thanh nhan tw hoan toan:
Ta cod:
x3—7x2+16x—6—(x2—x—8)\/x—1:0
2 2
<:>(x+\/x—1)(\/x—1+1) (\/x—1—2) -0
» Cich 5 : Bt ding thiic, ddanh gid:
Tacd: x> —7X° +16X—6 = (X—1)(X* =6X+10) +4 >0 véi moi X >1 nén suy

~-1+4
ra X>—X—8>0.Do J/x-1< X—2+

x3 —7x? +16x—6—(x2 —x—8)\/x—1
X-1+4

theo BDT Cauchy nén ta dugc :

> X% —7x’ +16x—6—(x2 —x—8).

:%X(X—S)Z >0vx >1

» Cdich 6 : Dao ham:
Dt f(x):x3—7x2+16x—6—(x2—x—8)\/x—1 véi x>1

Ta co

f'(x):3x2—14x+16—<5x+3)(x_2) SX+3 J

o1 :(x—2)[3x—8—2m
(x—2)((6x-16)vx—1-5x-3) (x—2)(v/x-1-2)(7</x-1+6x-2)

24 Xx—1 24x-1
Vay f(0=0e| 22 =
a X)=0< <

Y IX=1=2 X=
Vé bang bién thién ta duoc f(x)> f(5)=0
Vay f(x)=0 khi va chi khi Xx=5.

2
c (vi 7/X=1+6x—2>0vx>1)

Mot s6 bai tap twong tu

1. 2x*=5x+5=(3x—1)vx—-2




2. 3x*-x° —6x+4=(2x2 —3x+1)«/3x—2

3. x®-2x? +2x+1:(x2 —x—l)«/3x+1

4, xX*—x° —8x+12=4(x—2)2 Jx-1

Bai 12: Giai Phuwong Trinh:
2
X“+2x—8
——— =(X+1)(VX+2-2
X° —2X+3 ( )( )
(dé thi THPT Quéc Gia nam 2015)

» Y tudng :
La mot bai thi trong dé thi THPT Qudc Gia, nhiéu ban bi mat diém vi
khong giai quyét tron ven dugc bai toan nay.
Co rat nhiéu cach dé€ c6 dugc 10i giai, chuing ta thir kham pha [an luot.
» Thuc hién :
X +2x—-8=(x+4)(x-2)

Dé dang ta thay (ﬂ_z)(ﬁ+2)= X—2
L8 )7 o)

X* —2X+3
& (x+4)(Vx+2-2)(Vx+2+2) = (x+1)(x* - 2x+3)(Vx+2-2)
Tht ta can giai quyét 1a giai phuong trinh sau :
(x+4)(ﬁ+ 2):(x+1)(x2 —2x+3)
<:>(x+1)(x2 —2x+3)—2(x+4)—(x+4)\/mzo
& X —x2—x-5-(x+4)J/x+2=0

. Vay ta duoc:

e St dung Tha Thuat Tim Nghiém Phwong Trinh ta dwoc :
> Phuong trinh Xx® —x* — X—5—(X+4)\/m =0 cé nghiém
A=3.30277563
> Phuong trinh X° —X* —Xx—5+(x+ 4)\/m =0 cé nghiém
B =-0.30277563
» Thanh tht ta thdy A+B=3€Q.
» Nghiém ctua phuong trinh ban dau la :




- A+B+,(A-B) 3113

2 2
. Khix=3+;/1_3 thi VX+2 = 7+£/1_3=1+;/1_3=x—1.

Két luan : Nhan tir ciia bai toan nay 1a (~/x+2 - x+1)

» Phin tich huong gidi:

Sé c6 rdt rat nhiéu cach giai cho bai toan nay va 10i giai sé nhanh chong
dugc tim ra néu ta st dung CASIO mét cach thanh thao. Ban doc c6 thé suy
nghi thém.

» Cdch 1 : Binh phuong hai vé:

Taco:

X3 = X% = x=5—(x+4)/x+2 =0
:>(x3—x2—x—5)2 = (x+4)" (x+2)
<:>(x2—3x—1)(x4+x3+3x2+x+7)=0
< x*-3x-1=0

2 2
(do x4+x3+3x2+x+7:(x2+§—2j +£(X+Ej +§>O)
2 4 9 3

» Cdch 2 : Nhan lién hop khong hoan toan:
Taco:

X3~ x? —x—5—(x+4)Jx+2=0

o x3—x2—x—5—(x+4)(x—1)=(x+4)(ﬁ—x+1)
<:>(x+1)(x2 —3x—1):(x+4)(M—x+l)
<:>(x+1)(ﬁ—x+1)(ﬁ+x—l)+(x+4)(ﬁ—x+l):0
@(M—XH)(XZ+x+3+(x+1)\/m>:0

» Cdch 3 : Phan tich thanh nhan tu:
Taco:

X*=X* =X=5-(x+4)Jx+2=0

@(\/E—x+1)(x2+x+3+(x+l) x+2):0

(Vi x° +x+3+(x+1)mz(\/E+l)(M+ 2)( x+2—1)2+3>0)




» Cich 4 : Him dic trung kiéu 1:
Tadat a=+X+2 vab=x+1v6ia=>0vab>-1.Tacod:

(\/m+2)(x+4):(x+l)(x2 —2x+3)
<:>(a+2)(a2 +2):(b+2)(b2 +2)

» Cdch 5 : Ham dic trung kiéu 2:
Taco:

X —x? —x—~5=(x+4)/x+2
<:>x3—x2+x+3:(x+4)( x+2+2)
<:>(x2—2x+3)(x+l):(x+4)( x+2+2)

Xétham s f(t)=(t*+2)(t+2) véi teR thi f'(t) =3t +4t+2>0vteR.

Ham s0 cling lién tuc trén R. Vay :

x—-1>0
f(\/x+2):f(x—1)<:> x+2—x—l<:>{ 2<:>x:3+\/]§

» Cach 6 : Dao ham:

» Cdch 7 : Dt dn phy hoan toan:

» Cdch 8 : Dt dn phy khong hoan toan:

» Cdch 9 : Nhan lién hop hoan todn:

» Cdch 10 : Dgt an phu dua vé hé phuong trinh:
» Cich 11 : Pdnh gid, bat ding thiic:

» Cdch 12 : Ham ddc trung kiéu 3:

? Tai sao lai c6 cac 10i giai trén ?
Thuec su thi cac 10i gidi nay twong tw nhau nén viéc tim ra mau chot caa bai
toan sé dua dén cac 1oi giai nhu trén. K€ ca 1a Cach 4, Cach 5, Cach 12.
Quan trong la ban doc tu duy nhw thé nao cho hiéu qua. Hay thir dong
nao. Néu ban doc qué to mo thi hay kién nhan xem cac bai tap vi du tiép
theo.
D6 1a cach giai quyét hau hét cac bai toan dang :

ax’ +bx* + cx+d =(mx+n)px+q
Dé bién d6i phuong trinh vé dang :

f(ex+f):f(\/ux+v)<:>ex+f=\/ux+v

Goiy: ex+f=+ux+v lanhan t ctia bai toan.




Mot s6 bai tap twong tu :
1. X=X +3x-9=(x+8)/x+2
2. X —6x°+13x—2+(x+2)4/x+1=0
3. 4x®+12x% —13x—21=(32x+36)/x+1
4. 2x*-9x* +37x-18=(32x-14),2x-1

Sau day la mot sO van dé mo rong vé viéc ing dung ctia phuong phap giai
phuong trinh v ty bang CASIO :

e Giai bat phuong trinh vo ty

e Tim biéu thic can nhan lién hop

e Bat dang thitc

e Ham déc trung (cdch gidi tong qudt cho bai toan THPT Qudc Gia 2015)

e Dat dn phu khong hoan toan

e Ddt an phu dua vé hé phuong trinh

Bai 13: Giai Bat Phuong Trinh:

2x—3>(x2 —4x+1)\/x—2

» Y tudng :
C6 1é bay gio nhin lai bai toan nay, ban doc da hinh dung duoc rat nhiéu
cach lam. Loi gidi ngan gon nhat va dé bién doi nhat 1a phuong phap phan
tich thanh nhan tt.
» Thuc hién :
Stt dung may tinh CASIO ta duwgc nhan tt ctia bai toan nay la
(m - X+ 3)
» Phin tich huong gidi:
Ta coi bat phuong trinh nhu phwong trinh.
» Loi gidi : Phdn tich thanh nhan tu:

Ta co:
2x-3> (X’ —4x+1)/x-2
@(m—x+3)(x x—2+x—l)>0

SAX—2>X%x-3
Loi giai chi tiét danh cho ban doc.




Mot s6 bai tap twong tu :

1. (x=3)y2x-1<2x*-2x-1

2. 5x2+6x+1<(2x2+3x+1)\/x+2
3. 6x° —62(2x2 +5x—12)\/x+5

2
4. 2(X—jl)>1—\/2x+3

X

Bai 14: Giai Bat Phuong Trinh:
2x°-3x°+2< (3x2 —5x+4)\/x—1

» Y tudng :

Ta cting c6 thé st dung CASIO dé tim biéu thiic can nhan lién hop cho bai
toan nay.

» Thuc hién :

St dung mdy tinh CASIO ta dugc nhan tir ctia bai toan nay la

(g (- L)oo (V-2

» Phan tich huéng giai:
2 1
Ta sé nhom theo nhan tw (\/ x—1 —§ X+ 5) vira tim duoc.
» Loi giai : Nhan lién hop:
Taco:

2x3 —3x2+2< (3x2 —5x+4)\/x—1

<:>ﬁx2—Ex+%s(3x2—5x+4)(\/x—1—§x+1j

3

2
o (4x—5)(x—2)| Ly X1y

3 9(\/x—1+§x—1j

3
< (4x-5)(x-2)<0
Loi giai chi tiét danh cho ban doc.

Mot s6 bai tap twong tu :




1. 2x3+x2—26x+ 20+(6x2 —16x—4)\/x—1 >0
2. 9(x2 —3)\/x—2 <3x¥-x?-18

3. (5x2 + 25X +16)\/x +1=x3+15x%+34x+14

4. x3—x2—x—5=%(x—5)\/x+2

Bai 15: Giai Bat Phuong Trinh:
X2 —3x—7+(x2 —3x—5)\/x+1 >0

» Y tudng :

Twong tu bai 14, ta cing c6 thé tim dwoc bi€u thitc can nhan lién hop véi
Jx+1

» Thuc hién :

Stt dung may tinh CASIO ta dugc nhan tir cta bai toan nay la

(ﬁ—x+2)

» Phan tich hwong gidi:
D€ nhan lién hop, ta can xét mot sO diéu kién :
» Loi giai : Nhan lién hop:

Ta c6 : Néu \/x+1+x—2:0<:>x:5_£/l_3 thi thoa man
Néu \/x+1+><—2>0<:>x>5_;/:E thi :

x? —3x—7+(x2 —3x—5)ﬁ20

& X =45 = 2x+3+(x* = 3x=5)(Vx+1-x+2)20

(x2 —3x—5)(x2 —5x+3)
Jx+1+x-2

<:>(x2—5x+3)(x+1— X" —3x-5 jZO

Jx+1+x-2
(x* =Bx+3)((x+1)vx+1+2x+3)
x+1+x-2

< x?—5x+3>0

v

0

<:>(><+1)(x2 —5x+3)—

= >0

Néu Vx+1+x-2<0< x< 3 thi tuwong tu.




Loi giai chi tiét danh cho ban doc.

Mot s6 bai tap twong tu :

1. x5—2x4—x+1=(x4—x+2)m

2. x3+3x2+7x+4+(3x2+3x+2)M>0
3. X°+7x*+16x+4+(3x" —4x-1)|5x+2 <0
4. x3—x2+5x—1+(3x2—5x+2)\/mg0

Bai 16: Giai Phuong Trinh:

x3 — 4x? +11x—10:(x2 + 2x—9)4/2x—3

> Y tuong :

Ta sé stt dung CASIO d€ kiém tra xem bai todn nay cé st dung bat dang
thirc dugc khong.

» Thuc hién :

Tht nhat, st dung may tinh cam tay ta thady phuong trinh nay cé nghiém
duy nhat1a X =3++/2 =4.41421356

Th hai, ta thir khi x=1.5,2,4,4.4,4.5,5,10,1000, ... thi ta thay :

x® — 4x? +11x—10—(x2 + 2x—9)«/2x—3 > OVXZ%
Vay ta s& chimg minh x® —4x* +11x—10—(x* +2x-9)/2x-3>0
» Phan tich huéng giai:
Ta thay nghiém 1a X =3++/2 13 diém roi, vay thi khi d6 :
J2x=3=1+2=x-2
Dé'y rang khi x > g (theo DKXD) thi x° —4x+11x—10>0, tir d6 ta c6 1oi
giai nhw sau :
» Loi gidi : Bdt ding thiic:
DKXD: x> g Khi d6 : x* —4x® +11x 10 =g+%(2x—3)(4x2 ~10x+29)>0

Vay suy ra x? +2x-9>0=x>+10-1>2.Do d6 :

2/2x-3(x-2)<2x-3+(x-2)" =(x-1)’ = 2x-3< ;’(‘X__l);)wﬂ

T d6:




2

(x2 + 2x—9)(x—1)
2(x—2)

3 — 4x? +11><—10=(><2 +2x—9)4/2x—3 <

()(2—6><+7)2
= <0=>x2-6x+7=0
2(x—2)

Loi giai chi tiét danh cho ban doc.

Mot sO bai tap twong ty :
1. X*—=3x+4-2Jx-1<0
2. x“+3x3—10x2+48x—32:4(x3—12)\/x—1
4 2
3, %+314X _18X+9=3x2/x—2
4. x6+13x2+6x+16:2x(x4—x3+10)\/x+2

Bai 17: Giai Phuwong Trinh:

x3—x2—x—5:(x+4)\/x+2

» Y tuong :

Ta da c6 rat nhiéu cach d€ lam bai toan nay. Tuy nhién, d€ c6 mot 1oi giai
ng:fm gon nhu cach 4, cach 5, cach 12 thi ta phai tim duwoc biéu thttc ctua
ham dac trung. St dung may tinh CASIO ciing sé gitp ich dwoc cho chung
ta tim ham ddc trung.

» Thuc hién :

St dung CASIO, ta tim dugc nhan ti la \/m =x-1. Vay ta can tim ham

dac trung sao cho f(\/x + 2) =f(x-1).

Vihé s§ciia Vx+2 1a x+4=(vx+2) +2 1abét di bét dich rdi nén ta bién
doi nhw sau :
x3 —x2 —x—5=(x+4)vx+2
<:>x3—x2—x—5+k(x+4)=(x+4)(\/x+2+k)
o xE-x2 +(k—1)x+4k—5=((\/x+2)2+2)(\/x+2+k)

» Phan tich huéng giai:




Ham déc trung ctia bai todn nay sé c6 dang : f(t)
phai ta 6 f(x+2) rbi
Vay dé f(vx+2)=f(x~1) thi v& tréi s phai théa man :

x* —x? +(k-1)x+4k -5=f(x—1) Vx

& x°—x* +(k-1)x+4k-5=(x-1+ 1<)((><—1)2 + Z)VX

(£ +2)(t+k) boi vi v&

o x3—x? +(k—1)x+4l<—5=x3+(1<—3)x2 —(2k-5)x+3k —3vx

.....

DKXD : XZ—Z Ta co:
X —x? —x—5=(x+4)/x+2
<:>x3—x2+x+3:(x+4( x+2+2)
<:>(x2—2x+3 x+1 x+4)( X+2+2 )

Xétham s8 f(t)=(t"+2)(t+2) v6i teR thi f'(t)=3t" +4t+2>0vteR

Ham s6 cling lién tuc trén R. Vay :

x—-1>0
f(\/x+2):f(x—l)<:> x+2:x—1<:>{ 2<:>x:3+;/1_3

x+2=(x-1)

Mot sO bai tap twong tu :
1. 2x°—4x*-5x—25=(16x+50)~/x+3
2x° —23x+45=(16x—18)y/x -2

2.
3. 8x*—11x+6=3x3x-2
4.

2x° —2x* +11x+31=(2x+19)Vx+3

Bai 18: Giai Phuong Trinh:
x° —6x% +12x ~12+(x+4)x-2=0

» Y tudng :

Ta sé lam tuong tur bai 17.

» Thuc hién :

St dung CASIO, ta tim dugc nhan tt cua bai todn la (m +X— 3) .

Taco:




x* —6x2 +12x ~12 = —(x +4)/x -2
& x° =6 +(12—k)x—12 -4k =—(x+4)(x =2 + k]
» Phin tich huong gidi:
Vi x+4=(vx-2) +6 nén nhan tir ctia chiing ta c6 dang :
f(t)=—(t"+6)(t+k) véi k thoa man
f(Vx=2)=f(3-x)vx
X3 —6x +(12—k)x—12—4k:—((3—x)2+6)(3—x+k)Vx
& x*—6x° +(12-k)x-12 -4k =x° — (k +9)x* +(6k + 33)x — 15k — 45Vx

-----

DKXD: x>2.Taco:
x* —6x% +12x~12 = —(x + 4)v/x 2
& x° —6x" +15x =—(x+4)(Vx-2-3)
<:>(3—x—3)((3—x)2+6):(\/x—2—3)(( x—2)2+6j
< 3-x=x-2

Loi giai chi tiét danh cho ban doc.

Bai 19: Giai Phuong Trinh:

x3 —2x? +5x—-5=(2x+5)/2x-1

» Y tuéng :

Ta sé lam tuong tu bai 17.

» Thuc hién :

St dung CASIO, ta tim dugc nhan t ctia bai toan la (« [2x =1 —x+ 1) )

Ta cod:

x° —2x% +5x-5=(2x+5),/2x -1

& x* =257 +5x =5+ (2x+5)k = (2x+5)(/2x -1+ k)
» Phan tich huéng giai:
Ta can tim f(t)= (t2 + 6)(t +k) v6i k théa man dang thirc sau v6i moi X




x3—2x2+5x—5+(2x+5)k:(2x+5)(\/E+k)
= (JT) f(x-1)
( )x 1+k)

Ta duoc k = 1

-----

1
DKXD : XZE.Tacé:

—2x%?+5x-5= 2x-1

o x*-2x* +Tx= (\/7 )
& (x=1+1)((x- ) (\/7+1)((\/T) +6j

& x-1=/2x-1
Loi giai chi tiét danh cho ban doc.

Bai 20: Giai Phuong Trinh:
8x® —40x% +72x —58 = (x +8)/x +3

» Y tubng :

Ta sé lam tuwong tu bai 17.

» Thuc hién :

St dung CASIO, ta tim dwgc nhan tr cuia bai toan la :

(V5735 |34 2)=x-2- 33

Hay gon hon la (ﬁ— 2X + 4) .
» Phin tich huong gidi:
Can tim ham f(t) :(t2 +5)(t+k) sao cho f(\/X?) =f(2x—-4)Vx.Hay :
8x° — 40X + 72x 58+ k (x+8) = (x+8)(vx+3+k) = f(vx+3) = f(2x - 4)
Vi biéu thirc ding véi moi X nén minh cho X=0 ta dwogc:
Bk ~58=f(~4)=((~4)" +5) (-4 +k) = k=2

Tht lai thé'y théa mén

-----

PKXD : x 2 -3. Ta co:




8x% —40x” + 72x ~58 = (x +8)v/x +3
< ((2x-4) +5)(2x—4+2)=((\/m)2 +5)(M+ 2)
& 2x—4=x+3

Loi giai chi tiét danh cho ban doc.

Bai 21: Giai Phuong Trinh:
253 +3x2 —5><+2+(5x2 —7x+2) 2x+1=0

» Y tubng :
Ta sé st dung phuwong phap dat an phu khong hoan toan dé€ giai quyét bai
toan.

» Thuc hién :
e St dung may tinh cam tay CASIO ta dwgc 2 nhan t&r cta bai toan
nay la:

> (\/2x+1+x—2)
> (\/2x+1+2x—3)

e St dung may tinh cam tay CASIO d€ chia biéu thirc ta duoc :
2x° +3x% —5x+2+(5x% = Tx+2)2x+1
=2x+1+x+1

(V2x+1+2x-3)(J2x+1+x-2)

o TudobtaditV2x+1l=a thi:
2x% +3x° —5><+2+(5x2 —7x+2)«/2x+1
=(a+x+1)(a+x—2)(a+2x—3)

:2x3+(5a—5)x2 +(4a2 —9a—l)x+a3—4a2 +a+6

Két luan :
2x° +3x° —5x+2+(5x2 —7x+2)4/2x+l :(a+x+1)(a+x—2)(a+2x—3)
» Phin tich huong gidi:
Ta chi can trinh bay nguoc lai véi nhiing gi ching ta lam
» Loi gidi : Dt dn phy khong hoan toan:

1
PKXD : XZ—E.Dét a=+2X+1 véi a=0 thi:
2x3+3x2—5x+2+(5x2—7x+2) 2x+1=0
<:>2x3+(5a—5)x2+(4a2—9a—1)x+a3—4a2+a+6:0

o (a+x+1)(a+x-2)(a+2x-3)=0




Bai 22: Giai Phuong Trinh:
3 — 3x2 +2><—4+(x2 +2x—6)\/x—2 ~0

» Y tudng :
Ta sé thit dat an phu dé€ duwa vé hé phuong trinh
» Thiec hién :

e St dung may tinh cam tay CASIO ta duoc 2 nhan t ctia bai toan
nay la:
(\/x—2+x—3)
e Vaytadita=+Xx—2 vab=3-Xxsuyraa’+b=1va:
X =3x% +2x — 4+ (x* +2x - 6)\/x -2
~(3-b)' ~3(3-b)" +2(3-b)—4+((3-b)* +2(3-b)-6)a
=(b® —8b+9)a—b° +6b* ~11b+2
e Hé phuong trinh ctua ching ta s€ la :
a’+b-1=0
(b*-8b+9)a—-b®+6b° ~11b+2=0

e Vitaludn cdé a=Db nén chi cAn lam mat hé so tw do, tc

2PT (1) + PT (2) 1a ta co 1oi giai roi.

Két luan : Lay 2PT (1)+ PT(2) r6i phan tich thanh nhan t.

» Phain tich huong gidi:

Tuy loi gidi nay hoi dai nhung cting kha hay. Chting ta cung tht phuwong

phép dat an phu giai hé phuong trinh

» Loi gidi : Dt dn phu dwa vé hé phuong trinh:

DKXD: Xx>2.Khidé dit a=~/Xx—2 va b=3-x véi a>0 va b<lsuyra
x3 —3x2 +2x—4+(><2 +2x—6)m

(3-b)"~3(3-b)’ +2(3-b)-4+((3-b)" +2(3-b)-6)a

(b* -8b+9)a—b®+6b° —11b+2

a’+b-1=0

(b* -8b+9)a—b®+6b° ~11b+2=0
Lay 2PT(1)+PT(2) ta dwoc:

Vay ta c6 hé phuong trinh : {




(b* ~8b+9)a—b° +6b> —9b+2a* =0
< (a—b)(b*~6b+9+2a)=0
a=b
< la=0
b=3
(vi b> —6b+9+2a=(b—3)*+2a>0)
Loi giai chi tiét danh cho ban doc.

Bai 23: Giai Phuong Trinh:

x? —2x+1-2xA/x>+2 =0

» Y tuong :
Tuy day la mot dang toan khoé hon dang ban dau mot teo nhung y tuwong
van la tim nhan t.

» Thuyc hién :

e St dung Tha Thudt Tim Nghiém Phwong Trinh ta thdy phuong
trinh x? - 2x +1-2xy/x? +2 =0 c6 nghiém A =0.215250436
e St dung Tha Thudt Tim Nghiém Phwong Trinh ta thdy phuong
trinh x? —2x+1+ 2xy/x? +2 =0 c6 nghiém B=-1.54858377
A+B+\(A-B)" 2447
2 -3

_Zgﬁ.Khi do':

2 :,/29-94ﬁ L2

o Vi A+B=—%e@ nén A =

e Nghiém cta bai toan nay la x=

K&t luan : Nhan tir ctia bai todn nay 1a ( X2 +2 - 2x -1)

» Phan tich huéng giai:
Ta chu yéu dung cac cach sau cho dang toan nay :
e Nhan lién hop
e Phan tich thanh nhan te
e Daoham, ham s6
e Danh gia, bat dang thiic
e Dat an phu dua vé hé phuong trinh




Phuong phap binh phwong hai v€ nhiéu khi khong st dung duoc dé giai
bat phuong trinh hodc né c6 nguy co tiém an nghiém 1é.
» Cdch 1: Nhan lién hop hoan todn:
Tacd: x* —2x+1-2xy/x* +2 :O<:>(x—1)2 =2xUx*+2=x>0
Vivay:
x? —2x+1-2x3x* +2 =0

<:>3X2+4x—l+2x( x2+2—2x—1):0

& (32 +4x-1)[ 1- 2x =0
x?+2 +2x+1
< 3x2+4x-1=0

2X Ix2+2+1

(vil- = >0vx20)
X2 +24+2x+1 Ax®+2+2x+1
:_2;\/7 (vi x>0)
Vay x:_2+ﬁ.
3
» Cdch 2 : Nhan lién hop khong hodn toan:
Taco:
x? —2x+1-2xA/x>+2 =0
<:>3x2+4x—1+2x( x2+2—2x—1):0
@( x2+2—2x—1)(\/x2+2+2x+1)—2x( x2+2—2x—1)=0
<:>( x2+2—2x—1)(\/x2+2+1)=0
S +2=2x+1 (vi Vx*+2+1>0VxeR)
x?+2=(2x+1)" _[3x*+4x-1=0 2447
o o S X =
2x+1>0 2x+1>0 3
Vay x:_2+ﬁ.
3
» Cich 3 : Phan tich thanh nhan tu:
Taco:

x2 —2x+1-2xa/x>+2=0

<:>(\/x2+2+1)( x2+2—2x—1):O



»Cdach 4 : Dao ham:

Xétham f(x)=x"-2x+1-2xy/x*+2 trén R.

4(x* +1)

Vx%2+2
x>1

f'(")‘o‘:’{(x_l)Z(xz +2)=afx? 51)

Khiddtacd: f'(x)=2x—2- . Vay suy ra:

x=>1
A 4 3 2
3X" +2x+5x"+4x+2=0
Vay phuong trinh f'(x) =0 v nghiém. Suy ra f(x)=0 c6 ti da 1 nghiém.

Dé thay f (_2;\/7]_0 nén x = _2;\/7 la nghiém duy nhat ctia bai toan.
» Cich 5 : Pdnh gid, bit ding thifc:

2x+1>0 _
Ta thay : Vx°+2-2x-1<0<4 2<::>x>2;\/7

X“ +2<(2x+1) 3

—2+ﬁ

Tuwong tie thi: Vx* +2 -2x-1>0& x< 7

Lai c6 x* —2x+1=2xx%+2 <:>(x—l)2 =2xVx*+2 =x>0.Vay :

x? = 2x+1-2xA/x% +2 > x? —2x+1—2x(2x+1):—3x2 —4x+1>0

_—2+ﬁ
3

—2+47
T
» Cdch 6 : Dt dn phy dwa vé hé phuong trinh:

Dat Vx* +2 = 2y +1 (muc dich 1a d€ x=Y). Ta dwgc hé phuong trinh :

Néu x thi thoa man.

Vay x =



x? +2=(2y +1)°
x? —2x+1= 2x(2y +1)

x* —4y* -4y +1=0
Q{xz —4Zy—4z<7+1:0
D& mat hé s6 te do, taldy PT (1) —PT(2) rdi phan tich nhan ttt, chac chan
s& co nhan tir (X—Y) vi ta ép né phai nhw vay ma. Thtr nhé :
(x2 —4y2 —4y+l)— x° —4xy—4x+l):O

Rt 4(y +l)(x—y) =0
Loi giai chi tiét danh cho ban doc.

? Tai sao khong dwa vé hé phuong trinh ddi xéng nhw mot s6 gido vién
hay giang day?
La nguoi nghién cttu 1au ndm nén minh hiéu ban chat cta viéc dua vé hé
phuong trinh d6i xting. Lay mot vi dy, minh la Bui Thé Viét sinh ngay
13/02/1997 nén minh sé tu tao ra mot hé phuong trinh d6i xting nhu sau :
x? +13x + 2y = Txy
y% +13y + 2x = Txy
Va sau day la bai todn suy ra tir hé phuong trinh trén :

Bai toan: Giai Phuong Trinh:
47x% ~131x+ 26+ (7x— 2),/49x* ~190x +169 = 0

» Loi gidi: Ddt dn phy dua vé hé phuong trinh doi xiing :

D3t /49x? ~190x +169 = 2y — 7x +13 ta dwoc hé phuong trinh :
49x? ~190x +169 = (2y — 7x +13)’
{47><2 —131x+ 26+ (7x—2)(2y - 7x+13)=0

28xy —4y* —8x—-52y =0
=
14xy — 2x% — 26x -4y =0

?+13x+2y =7
= ) X+ 2y =T7xy
y% +13y +2x = Txy

? Tai sao bai toan nay c6 thé dua vé hé phuong trinh ddi ximg?
Thuee chat khong han bai toan nao ciing c6 thé dwa dwoc vé hé phurong

trinh d6i xtmg. Ban chét 1a viec dit 1/49x? —190x +169 = ax+ by + ¢ va bién

ddi phuong trinh dudi dang (x—y)(x+y +k)=0 nhung nhiéu bai todn




chura chac c6 thé bién d6i nhw vay duoc. Cach t6t nhat d€ giai nhitng bai

todn dang nay la phan tich thanh nhan t&t hoac nhan liéen hop, danh gia :

¢ St dung Tha Thuat Tim Nghiém Phuwong Trinh ta thdy phuong
trinh 47x2 —131x + 26+ (7x — 2)/49x? —~190x+169 = 0 c6 tap nghiém

{0.5 _—11—2J1_3}

~7

2 2

e Nhan tr ciia bai toan sé la :

> (\/49x* —190x +169 + 5x 13 chita ciip nghiém ]0;>
2

~11-213 }
2

> (\/49x” ~180x+169 + 9x+9) chita nghiém {

Loi giai bai toan trén chi la :
47x% ~131x + 26+ (7x — 2)/49x? ~190x +169 =0

& 2(J49x% ~190 +169 + 5x ~13) (/49" ~190x +169 +9x-+9) =0

Bai 24: Giai Phuong Trinh:

5x? +4x +1—(x +1){/x* +3x+1=0

» Y tudng :
Ta van sé c6 nhitng cach sau nhd phwong phap tim nhan
e Nhan lién hop
e Phan tich thanh nhan t&
e Daoham, ham s6
e Danh gi4, bat dang thiic
e Ddt an phu dua vé hé phuong trinh
» Thuc hién :

e St dung Thi Thuat Tim Nghiém Phwong Trinh ta thay phuong
trinh 5x° +4x+1—(x+1)/x* +3x +1=0 ¢ tap nghiém {O;—%}

e Goi nhan tir cua bai toan la (sz + 3x +1+ax+b). Khi d6 :
1+b=0 4= D

AP b
3 3




K&t luan : Nhan t& cua bai todn nay 1a ( [x® +3x+1-2x —1)

» Phan tich huéng giai:
Van sé cé kha nhiéu cach 1am nhu bai toadn truede.
» Cdch 1: Nhan lién hop hoan todn:

Tacod:
5x2 +4x+1—(x+1)\/x? +3x+1=0

<:>x(3x+1)[1+ x+1 ]:O

X2 +3x+1+2x+1

» Cdch 2 : Nhan lién hop khong hodn toan:

Ta c6
5x° +4x+1—(x+1)\/m:0
< 3% +x =(x+1)(\/M—2x—l)
& (X +3x+1-2x-1({xF +3x+ 1+ 2x+1]
+(x+1)(\/M—2x—l):0
& (VX +3x+1-2x-1( X +3x+ 1+ 3x+2) =0

» Cdch 3 : Phan tich thanh nhan tu:

Taco:
5x2 +4x+1—(x+1){/x? +3x+1=0
<:>(«/x2 +3x+1—2x—1)(«/x2 +3x+1+3x+2):0

» Cich 4 : Pao ham, ham sé:

Ta dat: f(x)=5x" +4x+1—(x+1){x* +3x+1 suy ra:

Ax% +11x +5
f'(x)=10x+4
() 2./x% +3x +1
3 2
:>f"(x):10—8x + 36x +39x:7
4\/(x2+3x+l)
jflll(x): 15(X_1)

8\/(x2 +3x +1)5

» Cich 5 : Pdnh gid, bit ding thifc:



Taco:

X +3x+1>2x+1< 3
<_3_\/§

«/X2+3X+1<2X+1<:> 3445 1
5 <x<

» Cich 6 : Dit dn phu dua vé hé phuong trinh:
Ta c6: Dat /x* +3x+1=2y+1 ta dwgc hé phuong trinh :
x* —4y® +3x -4y =0
{5x2 ~2xy +3x—2y =0
Bai toan nay khong c6 hé s6 tu do nén ta phai lam kiéu khac.
x* —4y® +3x -4y =3y’ -y
5x° —2><y+3><—2y:3y2 +y '
Dé€ triét tiéu thi ta phai 1ay PT (1) + PT(2). Vay lay PT(1)+ PT(2) ta dwoc:
(x2 —4y? +3x—4y)+(5x2 —2xy+3x—2y)=0
< 2(x—y)(3x+2y+3)=0

Cho x=Yy taduoc:{

Bai 25: Giai Phuong Trinh:

753 + 72 +5x—14—(x2 —13x—3)«/x2 +2x+8=0

» Y tudng :
Ta dya vao nghiém ctia phuwong trinh dé€ giai quyét bai toan nay.

» Thuyc hién :

e St dung Thi Thuit Tim Nghiém Phuwong Trinh ta thdy phuong
trinh 75 +7x% +5x —14— (x2 —13x - 3)\/X2 +2x+8 =0 c6 nghiém

duy nhat x = %

, , 1
Két luan : Phrong trinh c6 nghiém duy nhat X = 3

» Phan tich hwong gidi:
V6i nhitng bai toan c6 nghiém duy nhat, ta thit cic phuwong phap sau :




e Nhan lién hop
e Daoham
o Bat dang thic, danh gia
» Cich 1: Nhan lién hop hoan toan:

1
Khi ng thi /x* +2x+8 =? nén ta s€ co 1oi gidi nhu sau :
7x3+7x2+5x—14—(x2—13x—3)1/x2+2x+820
2
<::>7x‘°’+338X +3389X—%3=(x2—l3x—3)(«/x2+2x+8—§)

(8x +17)(x2 —13x—3)] 0

8,/ + 2x+8+23

Céach nay kho khan roi. D€ giai tiép ta phai danh gia phuwong trinh :
(7x% +5x+43)(8/x* + 2x+8 + 23] - (8x +17)(x* ~13x~3) =0

Tht nhat, ta ludn c6 : 7x? +5x +43>0Vxe R

Th hai, ta thay : \/m > ; +2Vx e R (ban doc tu chitng minh)

@%(8x—l) 7x* +5x + 43—

Néu §+ 2<0 thi (8x+17)(x* ~13x—3)<0, suy ra

(77 +5x+43)(8yX" + 2 +8-+23) ~ (Bx-+17)(x* ~13x~3) >0

Néu ;+ 250 thi
(77 +5x+43)(8/x" + 2x+8 + 28] - (8x +17)(x* ~13x—3)
>(7¢° +5x+43)(8(§+ 2j+ 23}—(8)( +17)(x* ~13x -3)

_ 2560x*  3424x

+ +1728
7 7
2560( 107" 109511
=—1/| X+ + >0
7 160 70

»Cdich 2 : Dao ham:

Xétham s : £(x)=7x"+7x? +5x 14— (x* ~13x—3)y/x* +2x +8

3x3 — 21x? — 26x —107

\/xz +2x+8

Tacod: f'(x)=21x"* +14x+5-




Lai mot thtr thach nita dén véi chung ta.
Chung ta can giai phuong trinh sau :

3x3 — 21x% — 26x —107 —(21><2 +14><+5)«/x2 +2x+8=0

Thir mot vai gid tri bang mdy tinh cam tay, ta thay :
3x* — 21x* - 26x 107 — (21x” +14x +5)/x” + 2x +8 <O¥x € R.
Co 1é ta phai lam twong tw cach 1 thoi :
Thit nhét, ta ludn c6 : 21x* +14x+5>0vVxe R .
Vay taco:
Néu ;+2§o thi 3x® — 21x° —26x—107 <0, suy ra :

3 — 21x2 —26><—107—(21x2 +l4x+5)1/x2 +2x+8 <0vxeR
Néu ;+2>o thi :

3x — 21x% — 26x—107 —(21x2 +14x + 5)1/x2 +2x+8

<3x3 = 21x% — 26x —107 —(21><2 +14x + 5)(? + 2)

g5 83X 447
2
el 383)" 1343891
910 ) 12740

» Cich 3 : Pdnh gid, bit ding thifc:
Phwong trinh 7x° + 7x% +5x —14 - (x2 —13x - S)JXZ +2x+8=0 c6 nghiém

, 1
duy nhat x= 3
Dénh gia theo /x* +2x+8 thi duoc nhung con (x2 —-13x - 3) thi sao ?
Ta chwa biét dau cta (xz -13x — 3) . Ta sé xét ca dau ctia nd nira :

a1 x?-13x-3>0
>w thi{ Khi d6 -

\/x2+2x+8<7x—78

Néu x



7x% +7x° +5x—l4—(x2 —13x—3)«/x2 +2x+8
>7x° + 7% +5x —14—(x* —13x—3)(7x - 78)

—=176x% —988x — 248
=176(><2 ~13x— 3) +1300x +280>0

2
JEEERIT BRI Khi d6 :
2 \/x2+2x+8>§° '
7x3+7x2+5x—14—(x2—13x—3)«/x2+2x+8

>7x3+7x2+5x—14—§( 2—13><—3)

Néu 1 <X
8

:(x—%)(7x2 +5x+43) >0

2
or x“—=13x-3<0
Néu w<x<1 thi 23 . Khi do:
2 8 1/x2+2x+8<§
7x3+7x2+5x—l4—(x2—13x—3)«/x2+2x+8

<73 +7x2 +5x—14—§( 2 —13x—3)

=(x—1)(7x2+5x+43)<o
8

x? -13x-3>0
Néu ><<13‘T V181 thi «/x2+2x+8 >0.Khidé:
x<0

7x3 +7x° +5x—14—(x2 —13x—3)«/x2 +2x+8

<7x*+7x* +5x-14<0
Bai toan dwgc giai quyét hoan toan.
» Cich 4 : Phan tich thanh nhan tu:
Phwong trinh 7x° + 7x* +5x — 14— (x2 —-13x - S)JXZ +2x+8=0 co6 nghiém

duy nhat x:% vanhan ti (,/xz +2x+8+ax+b)



Phwong trinh 7x° +7x° +5x—14+ (x2 —13x —3)\/x2 +2x+8 =0 c6 nghiém

duy nhat x = —% vanhan t& (—«/xz +2x+8+ax+ b) (vi ta doi dau trude

can nén nhan tk ciing ¢ can doi dau).

§+la+b:0 _ 7
Vay: 8 a=-
W g 2 “Ip=o2
S fa4b=0
3 3

Nhan t ctia bai toan la : («/xz +2x+8 —7x—2)

Stt dung mdy tinh cam tay d€ phan tich thanh nhan tt, ta dwoc 10i giai :

753 + 752 +5x—14—(><2 —13x—3)~/x2 +2x+8=0
¢>«B?+2x+8—7x—2xaﬁf+2x+8+x2+x+g:0
X2 +2x+8-7x-2=0

1
SXx==
8

Loi giai chi tiét danh cho ban doc.

? Tai sao bai toan nay c6 thé phan tich thanh nhén tt khi ¢ nghiém duy
nhat?

Nhuw chiing ta da biét, chung ta chdc chdn tim duoc nhan tir ciia bai toan
néu biét 2 nghiém htru ty hodc 1 nghiém vo ty dang a+ Jb.

Tuy nhién, d6i v6i nghiém duy nhat thi tuy ting bai méi ¢ thé phan tich
thanh nhan t& dwoc.

Cach t6t nhat dé€ thi xem bai toan c6 phan tich thanh nhan t khi c6
nghiém duy nhat la phuong phap d6i ddu truedce can.

Néu bai toan sau khi d6i can ma c6 nghiém vo ty dang a+ Jb hoic
nghiém hitu ty thi chac chan phuong trinh ban dau cé thé phan tich thanh
nhan t& dugc. Néu khong thi ta nén lam cach khac cho bai toan

Bai 26: Giai Phuong Trinh:

5x? +4(x2 +x)«/x2 —2x+2+2x+1=0

» Y tudng :
Ta duwa vao nghiém ctia phwong trinh d€ giai quyét bai toan nay.




» Thuc hién :

e St dung Thi Thudt Tim Nghiém Phwong Trinh ta thady phuong

trinh 5x° +4(x2 +x)\/x2 —2x+2+2x+1=0 cbé nghiém

A =-0.6403882032 va B=-0.1569296691
e St dung Tha Thudt Tim Nghiém Phwong Trinh ta thdy phuong

trinh 5x° —4(x2 + x)\/xz —2x+2+2x+1=0 cé nghiém
C=0.3903882032 va D=-1.593070331 va E=1

A+C—J(A-C)? _1-
e Thay A+CeQ nén A= 2( S _ 18\/1—7

B+D+B-D)? -—
Thdy B+DeQ nén B= 5 ) _ 7+8\/£
e Ttr d6 ta tim ra dwoc cac nhan tirla :

(Jx2—2x+2+3x)Vé«b8—2X+2—3x—2)

Két luan : Phwong trinh ¢6 hai nhan t la :

(sz —2Xx+2 +3x) va (sz —2x+2 —3x—2)
» Phin tich huong gidi:
Ta dung thu thuat CASIO dé€ chia biéu thiic, ta dwoc :
» Loi giai : Phan tich thanh nhdn tir:
Ta cod:

5x?+4x2+xyb8—2x+2+2x+1:0
c:%tb8—2x+2+3gtb8—2x+2—3x—ﬂ0b8—2x+2+g:0

Bai 27: Giai Phuwong Trinh:

x3—4x2+4+(4x2+x—8) x> +1=0

» Y tudng :
Ta cling dya vao nghiém cta phwong trinh d€ giai quyét bai toan nay.
» Thuc hién :

e St dung Tha Thudt Tim Nghiém Phwong Trinh ta thady phuong
trinh x* —4x* + 4+(4x2 + x—8)\/x2 +1=0 c6 nghiém x :% va




_LZ
5

e Goinhan tir ctia bai toan la (\/x2 +1+ax+ b) thi:

X =

E+ﬂa+b:0 a—i 1
3 3 oS! 4 =AU +1+=x-2=0
13 12 4

= _2a+b=0 |b=-2
5 5

Két luan : Phwong trinh ¢6 nhan tw la (\/ x? +1 +%x - 2)

» Phin tich huong gidi:

Ta dung tha thuat CASIO d€ chia biéu thirc hodc st dung phuong phap
nhan lién hop khong hoan toan:

» Loi giai : Nhan lién hop khong hodn toan:

Taco:

x3—4x2+4+(4x2+x—8) x>+1=0

o (4x* +x-8) \/x2+1+§—2 :—x3+4x2—4+(4x2+x—8)(§—2j

1 2
o 4x2+x—8) \/x2+1+§—2 =— 5: +12-4x

(
(

& (4x? +x-8) \/HA—%—Z :—4[m+%—2j(M—%+2j
(

Bai 28: Giai Phuwong Trinh:

x2—4x—4+(x+3)\/x2+x+2:0

> Y tuong :
Ta duwa vao nghiém ctia phwong trinh d€ tim nhan tt cta bai toan.
» Thuc hién :

e St dung Tha Thuit Tim Nghiém Phwong Trinh ta thady phuong
trinh x° —4x—4+(x+3)Vx* +x+2=0 c6 nghiém x:g va

x=A=0.2637626160.
e St dung Thi Thuit Tim Nghiém Phuwong Trinh ta thdy phuong




trinh x* —4x—4—(x+3)Vx* +x+2 =0 c6 nghiém B=-1.263762616

A+B w/A—B2 _
Vi AtBeQo A 2tBINAZB)T 3+y21

2 6

- Gt b (\/x2 +x+2+ax+b) thi :

_ —_2
\/ﬂ+ 3+\/za+b=0<:> a
3 6 b=-1

SUxi+x+2-2x-1=0

Két luan : Phwong trinh ¢6 nhan tw la ( x? +x+2 - 2x —1)

» Phan tich hwong gidi:

Tuong tu cac bai todn trudc, ta cling s& nhanh chéng cé 10i giai bang cach
phan tich thanh nhan t

» Loi giai : Phan tich thanh nhan ti:

Taco:

x2—4x—4+(x+3) x> +x+2=0

@—( XZ+x+2—2x—1)(\/x2+x+2+x—2):0

Bai 29: Giai Phuong Trinh:

2x +14+ 24/x% =1 -3x-1-11J/x+1=0

» Y tudng :

Tuy day la mot dang todn khé hon nhung y twéong van 1a phuwong phap tim
nhan tt

» Thuc hién :

e St dung Thi Thuit Tim Nghiém Phwong Trinh ta thdy phuong
trinh 2x +14+ 24/x* =1 -3Jx-1-11Jx+1=0 ¢6 nghiém x = % va

5
X=—.
4
e Goinhan tirla (\/x—1+a\/x+1+b) thi :
Z+ga+b=O a:—§ 5
4 4 = 3:>\/x—1—§\/x+1+2:0

1,3a:b=0 |b=2
272

Két luan : Phuong trinh ¢é nhan tx 1a (3\/ x—1-5Jx+1+ 6)




» Phan tich huéng giai:

Ta c6 thé st dung may tinh CASIO dé€ chia biéu thic. Loi giai sé nhanh
chéng duoctimra:

» Cdch 1: Nhan lién hop khong hodn toan:

Taco:

2% +14+ 2% =1 -3x-1-11/x+1=0
& (\/x— —gx/x +1+2)(3—2\/x+1)=%x+7—30—20\/x+1

@(H—%ﬁ+2}(3—2ﬁ)
=—3(\/XT—§M+ 2)(\/x—1+§\/x+1—2j

o —(3Jx—1—5Jx+1+6)(Jx+1+Jx—l—l) -0

» Cdch 2 : Phan tich thanh nhan tu:
Taco:

2x +14+ 24x% =1 -3x-1-11x+1=0

& —(Vx—1-3Jx+1+5)(Vx+1+x-1-2)=0

Bai 30: Giai Phwong Trinh:
9+ 2x+6v1—x* =51—x +8/1+x

» Y tubng :
Ta sé tim nhan tir dang (\/1— X +av1l+x + b) cta phuong trinh trén

» Thuc hién :

e St dung Thd Thudt Tim Nghiém Phwong Trinh ta thay phuong

trinh 9+ 2x+6y/1—x% =5J/1-x +8V1+ x ¢4 nghiém
A =0.9921567416 va B=-0.9921567416

A+B ,/A—BZ
Vi AtBeQo A2 tBIVAB) N7

2 8
e Goinhan tirla (Jl—x +avl+x +b) thi :

a-1=0 a=1

3
= =UX-1+Jx+1—-—=0
%+%a+b:0 b:—g v v 2

Két luan : Phuong trinh c6 nhan tir la (21-x +2+/x+1-3)



» Phan tich hwong gidi:

Ta lam twong tw bai trén:

» Loi giai : Phan tich thanh nhan ti:
Tacod:

9+ 2x +641—x? =5y1—x + 81+ x
<:>(2\/1—x +2\/x+1—3)(\/1—x +2\/x+1—1)=0

Bai 31: Giai Phuong Trinh:
3x—10+3V2+x —62-Xx + 44— x> =0

» Y tudng :

Ta sé tim nhan tir dang (\/ 2+Xx+av2—x+ b) cua phuwong trinh trén
» Thyc hién :

e St dung Tha Thuit Tim Nghiém Phwong Trinh ta thdy phuong

trinh 3x—10+3v2+x —6+/2—x + 44— x2 =0 c6 nghiém duy nht
6

X==.
5

e Khi x_— thi \/2+X—iv N2 - 2\/_

° GQ1nhantLrla (\/2+x+a\/2—x+b) thi :

45 2V5
5

5

+b=0 vdi a,beQ suy ra (a;b)=(-2;0)

Két luan : Phwong trinh ¢6 nhan tw la (\/ 2+ x —242— x)
» Phin tich huong gidi:

Ta sé st dung may tinh CASIO dé€ chia bi€u thtrc:

» Loi giai : Phan tich thanh nhdn tir:

Taco:

3x—10+3v2+x =62 —x +4/4-x% =0
<:>(\/2+x—2\/2—x)(2\/2—x—\/2+X+3):O

Bai 32: Giai Phuwong Trinh:

15x —32+(7x-8)v/x =2 +(x-4)/4-x =0

> Y tuong :




Ta sé tim nhan tr dang (\/ X—2+avd—x+ b) cta phueong trinh trén
» Thuc hién :

e St dung Tha Thudt Tim Nghiém Phwong Trinh ta thay phuong
trinh 15x 32+ (7x—8)vx =2 +(x—4)/4—x =0 c6 nghiém duy nhét
A =2.133974596 .

e St dung Thi Thuit Tim Nghiém Phwong Trinh ta thdy phuong
trinh 15x —32 — (7x —8)\x —2 +(x~4)y/4—x =0 c6 nghiém duy nhat
B =3.663836718 .

e St dung Tha Thudt Tim Nghiém Phwong Trinh ta thady phuong
trinh 15x — 32+ (7x — 8)\/@ —(x- 4)@ =0 vO nghiém.

e St dung Thi Thuit Tim Nghiém Phwong Trinh ta thdy phuong
trinh 15x —32 - (7x—8)\/x -2 — (x —4)/4—x =0 ¢4 nghiém
C=3.866025404 va D =2.096163282

e Thanh tht A+B,A+C,A+D tathdy:

2
A+CeQmAaAtCVA-C 6-43

2 2
e Goinhan trla (\/x—2+a\/4—x+b) thi :
_ -1
1;\/§+1+2\/§a+b=0<:>{2_1 —Jx-2-/4-x+1=0

Két luan : Phuong trinh c¢6 nhan tr 1a (\/ X—2—~4-x +1)
» Phan tich huéng giai:

Ta sé sit dung may tinh CASIO dé€ chia biéu thiec:

» Loi giai : Phan tich thanh nhan ti:

Taco:

15x—32+(7x—8)\/x—2+(x—4)\/4—x =0
<:>(\/x—2—\/4—x +l)(3x+4\/4—x\/x—2+8\/x—2+4x/4—x):0

THU THUAT 7 : THU THUAT SU DUNG CASIO PE
GIAI HE PHUONG TRINH

Bai 1: Giai Hé Phuwong Trinh:




xz—yz—y—4:0
y2+xy—x—y+2:0

» Y tubng :
Y tuéng ctia chiing ta rat don gian : 18y PT(1)+kPT(2) roi phan tich thanh
nhan tr

? Lam thé ndo dé tim duwoc k ? Vi :
C6 kha nhiéu cach dé tim duoc k. Doi véi dang ([a=a, +ka,
todn nay thi c6 cach khac: b=b, +kb,
a, X’ + by’ +cxy +d;x +e;y +f, =0 c=¢ +kc,
{azx2 +b,y* +c,xy +d,x+e,y+f, =0 d=d; +kd,
Khi d6 dat k sé 1a nghiém ctia phuong trinh : e=e, +ke,
cde + 4abf =ae” +bd” + fc? | f=1 +kf
» Thuc hién :
e Ap dung cong thiic : Véi:
cde + 4abf =ae” +bd” + fc? [ a=1
e Taco: b=-1+k
4(-1+k)(-4+2k)-k*(-1-k) c=k
= (-1-k)’ +(-1+k)k? + k2 (-4 + 2K) d=-k
5 e=-1-k
e Ta dwoc 3 nghiém la kzl;k:E;k:B f=—4+2k

Két luan : Ta lay PT(1)+PT(2) hoac 2PT(1)+5PT(2) hodc PT(1)+3PT(2) roi
phan tich thanh nhan ti

? Néu khong tim dwoc kK hodc k 1é thi sao?

99,99% sé tim dwoc k. Néu k 1é thi chiing to bai toan co 1€ sai dé hoac la
khong phtut hop. Tuy nhién mét s6 bai toan cho K = J2;/3;... thita cling co
thé 4p dung cong thirc trén.

» Phin tich huong gidi:

Viéc phan tich thanh nhan ttr bang CASIO 1a mot loi thé khong hé nhé.
» Cdch 1: Phan tich thanh nhan ti:

Lay PT(1)+PT(2) ta duoc: (x—2)(x+y+1)=0

» Cdch 2 : Phan tich thanh nhan ti:

Liy 2PT(1)+5PT(2) ta dwoc: (x+y—2)(2x+3y —1)=0




» Cdch 3 : Phan tich thanh nhan tir:
Lay PT(1)+3PT(2) ta duoc: (x+2y—2)(x+y-1)=0

Bai 2: Giai Hé Phuwong Trinh:
16x% +4xy +y° =12
{8x2 +4xy — 28x —5y =18
(dé thi Hoc Sinh Gidi I6p 12 — TP H6 Chi Minh niam 2014)

» Y tudng :
Ta sé tim Kk bang cong thtc.
» Thuc hién :
e Ap dung cong thiic : Véi:
cde +4abf = ae” +bd” + fc [a=16+8k
e Taco: b=1
4(16+8k)(—12+18k)+140(4 + 4k ) k* c=4+4k
= 25(16 + 8k )k? + 784K? + (4 + 4k)’ (~12 +18k) d=-28k
e Tadugcnghiémla k=2 e =-5k
f=-12+18k

Két luan : Ta 1ay PT(1)+2PT(2) roi phan tich thanh nhan tr

» Phan tich huéng giai:

Ta sé st dung tha thuat phan tich thanh nhan tx 2 an dé giai quyét bai toan
» Loi giai : Phdn tich thanh nhan tu:

Lay PT(1)+2PT(2) ta duoc: (4x +y-— 4)(8x +y-— 6) =0

Bai 3: Giai Hé Phuwong Trinh:
x* —y® —3x* —15x +18y = 36
2x% +2y? +2x -6y +3=0

» Y tudng :

Ta sé tim k khong bang cong thitc cde + 4abf =ae” + bd? + fc> ma st dung
mdi lién hé gitta cac nghiém X,y giong nhu cach giai phwong trinh vo ty.
» Thuc hién :

e Tim nghiém ctia hé phuong trinh bang CASIO ta duwoc cac bo

nghiém la :
33 15




e Giast x=ay+b suyra

e Khi x=y-3 thi:
x® —y® —3x* —15x +18y —36 = —3(2y — 3)(2y —5)
2x° +2y* + 2x—6y +3=(2y -3)(2y -5)

e SuyraPT(1)=-3PT(2)

Két luan : Ta 1ay PT(1)+3PT(2) rdi phan tich thanh nhan tcr
» Phin tich huong gidi:
Ta sé chi can n6i PT(1)+3PT(2) ma khong phai trinh bay dai dong nhuw
trén.
» Loi giai : Phan tich thanh nhan tu:
Lay PT(1)+3PT(2) ta duoc:
(x° —y® —3x* —15x+18y —36) + 3(2x” + 2y” + 2x—6y +3) =0
& (x—y+3)(x* +xy+y° -3y—-9)=0
S x-y+3=0
Vi:
2x% +2y% +2x— 6y +3

2 2
=(x2+xy+y2—3y—9)+(x+1—zj +§(y—ﬁj +250

Loi giai chi tiét danh cho ban doc.

Bai 4: Giai Hé Phuwong Trinh:
x*+y? —x—-y-xy=0
x(x2 —y2)+12—9x:0

» Y tudng :
Ta lam twong tw bai 3.
» Thuc hién :

e Tim nghiém ctia hé phuong trinh bang CASIO ta duoc cac bo
nghiém la:
(xy)=2);(2,3)
e Moiliénhé gitta X va ¥ la x=3-y




e Khi x=3-y thi:
x*+y’ —x-y-xy=3(y-1)(y-2)
{x(xz—y2)+12—9x:6(y—1)(y—2)
e Suyra 2PT(1)=PT(2)

Két luan : Ta lay 2PT(1)—PT(2) roi phan tich thanh nhan te
» Phan tich huéng giai:
Ta s€ sit dung thu thudt phan tich thanh nhan t&x 2 an d€ giai toan.
» Loi giai : Phdn tich thanh nhan tu:
Lay 2PT(1)-PT(2) ta duoc:
(x+y—3)(x* —xy +x-2y—4)=0
S x+y=3
Vi:
2(x2 — Xy +y° —x—y)

2 2
:(xz—xy+x—2y—4)+(x—g—zj +Z(y—§j +E>O

Loi giai chi tiét danh cho ban doc.

Bai 5: Giai Hé Phuwong Trinh:
Xy —-Xx+y=3
4x% +12x% +9x +y° =6y +5

» Y tudng :
Ta lam twong tw bai 3.
» Thuc hién :

o Tim nghiém ctia hé phuong trinh bang CASIO ta duoc cac bo

nghiém la:
-3+ \/1_7 1+ \/1_7
(xy)= ,

4 2

e Modilién hé gitra X va y la x=%—1

. Khix:%—lthi:

xy—x+y—3=%(y2—y—4)

43 +12x% +9x +y° —6Y—5:g(y+1)(y2 _y_4)




Suy ra 3(y +1)PT(l) =PT(2)

Két luan : Talay 3(y +1)PT(1) - PT(2) ro6i phan tich thanh nhan tt
» Phin tich huong gidi:

Ta lam twong tw cac bai todn trredc :

» Loi gidi : Phdn tich thanh nhan tu:

Lay 3(y +1)PT(1)-PT(2) ta duoc:

~(x+y+1)(2x -y +2)* =0

Loi giai chi tiét danh cho ban doc.

Bai 6: Giai H¢é Phuwong Trinh:

x> +y° =91

4x* +3y® =16x + 9y
» Y tudng :
Ta lam tuong tw bai 3.
» Thuc hién :

Tim nghiém cta hé phwong trinh béng CASIO ta dwoc cac bd
nghiém la :
(xy)=(4,3);(3,4)

Moi lién hé gitta X va y la x=7-y
Khi x=7-y thi:

x°+y° —91=21(y - 4)(y-3)

4x* +3y* —16x—9y =7(y —4)(y -3)
Suy ra PT(1)-3PT(2)=0

Két ludn : Talay PT(1)-3PT(2) ro6i phan tich thanh nhan t
» Phan tich huéng giai:

Ta lam twong tw cac bai todn trredc :

» Cdch 1: Ham dic trung:

Lay PT(1)—3PT(2) ta duoc:

x® —12x% +48x = (7T-y) —12(7-y)’ +48(7-y)

Xét ham dic trung: f(t)=t° —12t* + 48t = f'(t)=3(t-4)° >0
Loi giai chi tiét danh cho ban doc.

» Cach 2 : Phan tich thanh nhan ti:

Liy PT(l)-3PT(2) ta duoc:




x* —12x% + 48x = (T —y)* —12(7 —y)* + 48(7 —y)
<:>(x+y—7)(x2 — Xy +y° —5x—2y+13)=0

@(x+y—7)£(x—§—g]2+3g—gﬂ=o

Loi giai chi tiét danh cho ban doc.

Bai 7: Giai Hé Phuong Trinh:
3x% +xy =9x+y’ +9y
2x% =X’y + 20x + 20y

» Y tudng :
Ta lam twong tu bai 3.
» Thuc hién :

e Tim nghiém ctia hé phuong trinh bang CASIO ta duoc cac bo
nghiém la :
(x,y)=(0,0):(2,1)

e Moilién hé gitta X va y la x=-2y
e Khi x=-2y thi:

3x* + xy—(9x +y° + 9y) =9y(y+1)

2x° —(x%y +20x + 20y ) =-20y (y +1)(y -1)
e Suyra 20y —1)PT(1)+9PT(2)=0

Két luan : Talay 20(y —1)PT(1)+9PT(2) roi phan tich thanh nhan t
» Phan tich huéng giai:
Ta phai lam thém mot hé phuong trinh nita:
» Cidch 1: Phan tich thanh nhan tu:
Lay 20(y —1)PT(1)+9PT(2) ta duoc:
(x+2y)(18x* —10y” +15xy — 60x —80y) =0
Lay 8PT(1)+PT(3) ta duoc:
8(3x2 +Xy —IX+y° + 9y) - (18x2 ~10y?* +15xy — 60x — 80y) =0
& (2x-y—-4)(3x-2y)=0
Loi giai chi tiét danh cho ban doc.
» Cdch 2 : Phadn tich thanh nhan ti:
Lay 4(2x—y+5)PT(1)—9PT(2) ta duoc:




(2y + x)(3x — 2y)(2x -y —4) =0
Loi giai chi tiét danh cho ban doc.

THU THUAT 8 : THU THUAT SU DUNG CASIO PbE
TINH NGUYEN HAM, TICH PHAN

Bai 1: Tinh Tich Phan:

I:j: x2dx
=
» Y tubng :
2
Ta can viét dudi dang: f(x)= x == 2 =+ b ,_¢ =+ 4 i
(XZ_l) (x-1)° x=1 (x+1)° x+1
a,b,c,deR.
Khi d6 ta sé tim a,b,c,d bang lim
» Thuc hién :

e Talan lwot im lim cta cac biéu thitc sau :

a =1imf(><)(x—1)2 =%

x—1

bzlin{f(x)—( a ZJ(X_l):%

X1 x—1)
c=lim f(x)(x +1f =
d= lim[f(x)— c ZJ(X+1):_1
x—>-1 (x+1) 4
Két luan : Ta duwoc :
x° 1 1 1 1

= + + -
(Xz _1)2 4(x _1)2 4(x-1) 4(x +1)2 4(x+1)
» Phan tich huéng gidi:
Cong viéc cua chung ta don gian r6i. Chung ta sé tach nhu trén va tinh tich
phan tirng phan
» Loi gidi : Tich phin tong:




Taco:

:ox%dx ¢ 1 1
1= .!‘ _1 ![ 2 (x— l) (x+1)2 4(x+1)}1x

1.3 7
“lnZ4+ Ll
42

48

:1(_L In|x— 1\_L_1n\x+1\j
4\ x-1 x+1

2

Bai 2: Tinh Tich Phan:

3 tan xdx
(=] tanxdx
5 (cosx +2)
(dé thi thir Dai Hoc lan 2 THPT Kim Thanh 2 — Hai Dwong ndam 2013)

» Y tuong :
bat t=cosx thi dt=-sin xdx Doi can ta dwoc:

[ j’- tan xdx :j- dt
2 ( cosx+2 Et(t+2)2
2
Ta can viét duwdi dang :
1 a b ¢
f(t)= = + +—
() t(t+2)° (t+2)° t+2 ¢
» Thuc hién :
e Talan lwot im lim ctia cac biéu thitc sau :
. 2 1
a:tll)rgf(t)(t+2) ==
a
b=lm]| f(t)- t+2)=—=
. 1
c=limf(t)t=7
Két luan : Ta duoc :
1 1 11

t(t+2)7 4t 4(t+2) 2(t+2)?
» Phain tich huong gidi:
Ta s€ trinh béy nhu sau :

.....




Ta dat t=cosx thi dt=—sinxdx. Khi do:

3 1 1
IJ-tanxdx _J‘ dt _ 1 1 1 dt
0 1
2

(cosx+2) 4t 4(t+2) 2(t+2)2

1
2

1 1.5 1
+ =ZIn2-—
2(t+2)J1 43 30

2

Bai 3: Tinh Tich Phan:
5
. j. (1 X )de
1 X(l+x )

» Y tudng :
2
Dt t=x" = dt =5x"dx. Vay: [ = J-(— —J'
1x(1+x
Dat f(t): 1-t - = a >+ b + < vOi a,b,ceR.Tasé ditim a,b,c
t(1+t)” (1+t)° 1+t ¢

» Thuc hién :

e Talan lwot im I|m cua cac biéu thirc sau :

a= 11mf 1+t
t—>-1
b=1lim| f 1+t
= 1+t
c= 11mf =1l
t—0
Két luan : Ta duoc :
1-t 2 1 1

t1rt) (L) I+t
» Phin tich huong gidi:
Ta sé trinh b‘ay nhu sau :

-----

Ta dat t=x" :>dt—5x4dx.Khi do:




qujwzj{( 2 1.

'1X(1+x5)2_51t(1+t)2_51 14t) L1+t
32
1 i_ln\mmn\t\j 1,64 81
50t+1 , 5 33 165
Bai 4: Tinh Tich Phan:
y x? —33
I= j dx
3 (x— 3 —~ (x+1)
> Y tuong :
bat
x? —33 a b C d e f
f(x) = 3 - ~+ + 5 +
(x—3) (x—l) (x+1) (x 3) (x—3) x—3 (x-1)° x-1 x+1

» Thuc hién :

e Talan lwot im lim cta cac biéu thitc sau :

a :limf(x)(x—B)3 =—

x—3

x—3

bzlim[f(x)—( 2 }(X—B)Z:%

a b

d =limf(x)(x—1)2 =2

x—1

. d 15
e :lxlﬂ{f(x)_ (x—1)2 J(x—l) =5
f= lim £(x) (x +1) :%

Jc:lxigg[f(x)—(x_s)s _(x—B)ZJ(X_B):_Z

Két luan : Ta duwoc :
x* 33 -3 9 2 2

15 1

(x=3) (x—1/°(x+1) 2(x—3)  4(x—3) x-3 (x—1) 8(x-1) 8(x+1)

» Phin tich huong gidi:
Ta sé trinh b‘ay nhu: sau :

-----




Taco:

5 2
I:J‘ 3X —332 dx
4(x—3)( -1)"(x+1)
i o 2 2 15 1 |
3 2(x (x—3)2 x—3 (x—1)2 8(x—1) 8(x+1)
5
2 % olnx-g -+ Pinjx—1+ Linjx+1]
4(x-3)" 4(x-3) x-1 8 8 .
15 35

=—In 2——1 3——ln5+—
8 8 48

Bai 5: Tinh Tich Phan:

; 1
I= dx
‘!(x—l)z(x2 +1)
» Y tudng
bat:
1 a b C
f(x) = = +—
) (x—l)z(x2 +1) (x—l)2 x-1 x*+1
» Thuc hién :

e Talan lwot tim lim cta cac biéu thitc sau :

azlimf(x)(x—l)2 _L

x—1

b=1im[f(x)— a : J(x—l) =—%

x—1 (X _ 1)
e Tasétim C nhu sau: Xét x=1000 thi:

1 a b 2 5 X
C:[(x—1)2 (x2 +l) B (x—l)2 - x—lJ(X +1)_500_§

Két luan : Ta duwoc :
1 1 1 X

= — +
(x—l)2 (x2 +1) 2(x—1)2 2(X—1) 2(x2 +1)

» Phain tich huong gidi:

Ta s€ trinh bay nhw sau :




» Loi gidi : Tich phan tong:

Ta co:
: 1 o1 1 X
I=£(X_1)2 (x2 +1)dx:'£[2(x—1)2 - 2(x—1) ’ 2(x2 +l)]dx

3
N —Eln|x—l|+lln|x2+1| _1_In2
2(x—1) 2 4 4 4
Bai 6: Tinh Tich Phan:
h X3 +2x% +x+1
[= J- dx
5 x +1 x +2x+3)
» Y tuéng
Dat:
X2 +2x% +x+1 a b
f(x)= - . =+
(x +1)(x +2x+3) x“+1 x°+2x+3
» Thuc hién :

e Ta da biét i, —1++2i I4n luot 1 nghiém cia x?+1=0,
x* +2x+3=0
e Talan lwot tim lim cuia cac biéu thirc sau :
a=limf(x)(x* +1)=-0,25+0,25i

X—>i

b= lim_f(x)(x* +2x+3)=1+1,060660172i

x—>—1++/2i
1 1. -1+x
a=——+=-i=
4 4 4
- 32 3(x+1) 3x+7
b=1+2%5 =1+ =7
4 4 4
Két luan : Ta duoc :
x3+2x% +x+1 x—1 3x+7

= +
(x2 +l)(x2 + 2Xx +3) 4(x2 +1) 4(x2 +2X + 3)
» Phin tich huong gidi:
Ta sé trinh bay nhu sau :
» Loi gidi : Tich phan tong:
Taco:




r X+ 2% +x+1 r x—-1 3x+7
I= I dx=I . + . X
0 x +1 x +2x+3) 0 4(x +1) 4(x +2x+3)
= {lln(x2 +1) —larctanx + §ln(x2 +2x + 3) +£arctan{£(x +1)]J
8 4 8 2 2
n In2 2 J2

=——+—+—arctan\/§—£arctan—
16 2 2 2 2

1

0

THU THUAT 9 : THU THUAT SU DUNG CASIO PE
GIAI BAT PANG THUC

Bai 1: Cho a,b,c>0 va a+b+c=3. Tim GTLN cta:

4a®+1 4b*+1 4 +1
3 + 3 + 3
a’+1 b’+1 c°+1

P=

» Y tudng :
2
<ka+m véimoi a>0.

Ta can tim k,m sao cho: —;

a”+1
D&u bang khi va chi khi a=a, =1.
D€ tong quat van dé, ta can tim k,m sao cho
f(x) <mg(x) +k hodc f(x) <mg(x)+k voi moi X
Khi d6 k,m sé la nghiém ctia hé phwong trinh sau :
{f<xo> —kg(xp)+m
f'(xp) =k'g(xo)
V6i x =x, la diém roi.
» Thuc hién :

e Tasétim k mot cdch nhanh chéng bang cach :

o d[ax+1 1
dx\ x*+1 ) 4
e Va m sé duoc tim bang cach :
4ay” +1
_ a% + —kaozg
a, +1 4

Véi g, =1 la di€ém roi ctia bai toan




42’ +1 a+9

a’+1

e Tasé phan tich thanh nhan t d€ chitng minh né

khong dwong véi moi a>0.

Két luan : Ta ludn co:
42’ +1 a+9  (a’+1la+5)(a-1)’
a®+1 4 4(a°+1)

» Phan tich hwong gidi:

Ta sé lam twong ty véi b, ¢ r6i cong lai la ra dap an:

<0vVa>0

» Loi gidi : Bat ding thiic:
Ta co:
2 2 _1\2 2
4&; +1 a+9_  (a"+1la+5)(a-1) s‘v’a>0:>4a3 +1Sa+9
a*+1 4 4(a3+1) a*+1 4

4b*>+1 b+9 . 4c?+1 c+9
< va <
bd+1 4 S +1 4
42> +1 4b*+1 4c®+1 a+9 b+9 c+9 15
=— +— +— < + + =—.
a’+1 b’ +1 c’+1 4 4 4 2
:%khivéchikhiazb:c:l

Chttng minh twong tu ta cd , suy ra:

P

Vay P,

ax

Bai 2: Cho a,b,c>0. Chitng minh rang:

2a%-b* 2b°® -3 2c3 -a’ a+b+c
2 2+ 2 2+ 2 2S
2a° +ab+b° 2b°+bc+c® 2c“+ca+a 4
» Y tuong :
\ 2a% - b’ 2x° -1
Ta can tim k,m sao cho: 2a > Ska+mb<:>zx—£kx+m vOi
2a°+ab+b 2x°+x+1
moi a=xb.
» Thuc hién :
e Tasétim k,m bang cach:
2x3 -1 2x,° -1
e df 2oy a1 s
dx| 2x° +x+1 . 16 2X," +x, +1 16

2a°-b°  19a-15b
2a® +ab+b? 16

e Ta sé phan tich thanh nhan t&

Két luan : Ta ludn cé:




2°-b°  19a-15b  (Ba+b)(a—b)’

_ —_ <0Va,b>0
2a’ +ab+b? 16 16(2a2+ab+b2)
2a° - b° 19a—15b
= <
2a’ +ab + b? 16
» Phin tich huong gidi:
Ta sé lam twong ty véi b, ¢ r6i cong lai la ra dap an:
» Loi gidi : Bt ding thiic:
Ta cod:
3_p° - 6a+b)(a—b)’
.22a b 2 19a-15b _ (6a+b)(a-b) <0vab>0
2a’+ab+b 16 16(2a2+ab+b2)
2a% -b® 19a —15b
= <
2a’ +ab+b? 16
Chttng minh tuwong tw ta c6 :
2b° - ¢* 19b-15¢ ., 2c°-a° 19c —15a
< va <
2b? + be + ¢? 16 2¢% +ca+a’ 16
Suy ra:
2a°-b® 2b® - ® 2c® - as a+b+c
2 7 T o2 7T 52 5 S :
2a“+ab+b°- 2b° +bc+c® 2c“+ca+a 4

Bai 3: Cho a,b,c>0 thoa man abc=1. Tim GTNN cua:
a’+1 b? +1 c?+1
- 7 T 2 T 2
a(a+1)” b(b+1)" c(c+1)

» Y tudng :
Ta thdy Inabc=Ina+Inb+Inc nén ta tim k,m sao cho:
2
2 +12 >klna+m
a(a+1)

D&u dang thitc khi a=1.
» Thuyc hién :

N\ . 14 /7 \ 1 \
e Tuwong tu bai todn trudc, ta tim dwoc k = = va m=

1
>
%
a“+1 0

e Tacan chiing minh f(a)= o it —%2 Ova >

a(a+1)°




2
a”+1 +llna—120‘v’a>0

Két luan : Ta sé chiing minh f(a) = ;
a(a+1)° 2

» Phin tich huong gidi:

Ta chiing minh bang dao ham la cach t3t nhat:
» Loi gidi : Bdt ding thiic:

Ta c6 bo dé :

2
a +12 +llna—120Va>O
a(a+1)° 2

f(a)=

Chtng minh :

_a3 _ 52 +3a+1+i:(a_1)(a3 +2a° +7a+2)
(a+1)’a® 2a 2(a+1)’a?

Vay f'(a)=0<a=1va f'(a) doi dau tir am sang duwong khi di qua 1

Suy ra f(a)>£f(1)=0 (dpcm).

Chting minh twong tu, suy ra:

a®+l b+l P+l 3 1 3 Inabc _3

~+ ~+ ~>——=(Ina+Inb+Inc)==-
a@+1)? bb+1? c(c+lf 2 2 2

f'(a) =

2 2

Vay P :geazbzc:l

in

Bai 4: Cho a,b,c >0 théa man a+b+c=3. Chiing minh rang:
1 1 1
2 12, 2
a“+b " +c <+ +=
a’ b*

» Y tudng :

A \ 2 l
Ta can tim k,m sao cho a® —— <ka+m
a

» Thuyc hién :

e Tuwong tu bai toan trudc, ta tim deoc k=4,m=-4.

e Tacan chitng minh f(a)=a’ —iz <4a-4
a

(a2 — 2::1—1)(&1—1)2

2

e Tuy nhién az—izs4a—4<:> <0.

a a
e BDT nay chi ding néu 0<a<1++/2

Két ludn : Ta sé chia cac treong hop d€ ap dung :




» Phan tich huéng giai:

Ta sé lam nhw sau :

» Loi gidi : Bat ding thifc:

Khong mat tinh tong quat gia st a>b>c
TH1: a>b>c>1++/2 thivdly

TH2: a>b>1++/2>c thivo ly

TH3: a>1++/2>b>c thi 2c<b+c=3-a<2-+/2 suy ra c< . Con
b<b+c=3-2<2-42
Dé thay f(a) dong bién trén (0,+c0) nén ta co:
ﬂay+ﬂby+ﬂcy<H@+f(2—J§)+f{a%¥zj:%§—10J§<0
2 2
a”—2a-1)(a-1
TH4: 1++/2>a>b>c thi az—izﬁ4a—4<:>( 2)( ) <0 luon
a a

dung
Vay f(a)+f(b)+£f(c)<4(a+b+c)-12=0
Tom lai BDT dwoc chitng minh

Bai 5: Cho x,y,z >0 thoa man 2x+4y+7z=2xyz. Tim GTNN cua:
P=x+y+z

» Y tudng :

Néu ban doc da tirng xem dép an chinh thtec, 101 giai cua bai toan nay rat
kho dé thuc hién. Tuy nhién, ching ta cé cach khac dé dang hon rat nhiéu
chi can stt dung may tinh CASIO.

Ta sé di tim diém roi ctia bai todn. Cach tim diém roi bang phuong phép
nhan tir Lagrange.

» Thuc hién :

e Xétham f(x,y,z)=x+y+z+k(2x+4y+7z—2xyz). Ta co hé:




x 1+7k
YTk
[ 1+k(2-2yz)=0 1+2k
1+ k(4 2xz) =0 T
1+k(7-2yx)=0 ZX=1+4k
2x+4y+7z=2xyz k
2 4 7
—t—+—=2
yZ Xz Xy
4k 8k 14k 1
= + + =2=k==
1+2k 1+4k 147k 8

e Tt do ta duoc xy:%,yz=5,zx:6 hay (x,y,z)=(3,g,2)

Két luan : Biém roi cta bai toan la (x,y,z) = (3,2, 2)

» Phin tich huong gidi:

Ta sé 4p dung bat dang thitc Cauchy véi diém roi c6 san :
» Loi giai : Phuong phdp nhin ti Lagrange:

Taco:

7 7 105 (5 5 15j 3 3 15 15

P=| =x+—=y+— |+| =X+=Z+— |+| —y+=Z+— |+ —
12 10 8xy 12 8 2XZ 10 8 4yz 4

7 7 105 5 5 15 3 3 15 15 15
3—X-—y —— +33—=X—Z2-— +33—y - —Z-—— +—=—
12 10" 8xy 12 8 2xz 10 8 4yz 4 2

Vay P .. = % < (x,y,2) = (3,;,2}

>

w






