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TAP 1: PANH GIA HAM PON PIEU

I. Nguyeén ly co ban

Néu ham s8 f(x) don diéu va lién tuc trén tdp xac dinh ctia né thi
phuong trinh f (x) =a 6 t6i da mot nghiém (Trong d6 a 1a hang s& cho
trude).

Néu ham s6 f (x) don diéu va khong lién tuc trén tap xac dinh ctia né thi
phuong trinh f (x) =a c6 tdi da n+1 nghiém (Trong d6 a 1a hang s& cho
trede va n la s6 diém gian doan ctia d6 thi ham so).

Néu ham s6 f (x) don diéu tang va lién tuc trén tdp xac dinh D thi
f(a) > f(b) & a>b véi a,b nam trong tap x4c dinh ctia ham sd.

Néu ham s6 f (x) don diéu tang va lién tuc trén tap xdc dinh D thi
f(a) > f(b) <a>b véi a,b ndm trong tap xac dinh ctia ham sd.

Néu ham s6 f (x) don diéu giam va lién tuc trén tdp xac dinh D thi
f(u) > f(b) <a<b véi a,b nam trong tap xac dinh cua ham s6.

Néu ham s6 f (x) don diéu giam va lién tuc trén tdp xac dinh D thi
f(a) > f(b) <a<b véi a,b nam trong tap xac dinh ctia ham sd.

Viéc duy doan hinh dang ctia d6 thi ham s6 c6 thé duoc phan tich b??mg
chttc nang TABLE trong mdy tinh CASIO.

Néu f (x), g(x) cung dong bién, duong va lién tuc trén cung mot tap xac
dinh D thi h(x)=f(x).g(x) va k(x)=f(x)+g(x) 1a cac ham s§ dong
bién va lién tuc trén D .

Néu f (x), g(x) cung nghich bién, duong va lién tuc trén cung mot tap
xéc dinh D thi h(x)=f(x).g(x) 1a ham s& dong bién va lién tuc trén D
con k(x) =f (x) + g(x) la ham s6 nghich bién va lién tuc trén tap xac dinh
D.

Néu f (x) dong bién, duwong va g(x) nghich bién, duong trén cung mot
tap xac dinh D thi h(x): f (x).g(x) la ham s6 nghich bién va lién tuc
trén tap xac dinh D.




II. Bai tap van dung

Bai 1: Giai phuong trinh: 2° +x% +x+34x+1=3

Str dung cong cu Mode 7 (Table) véi: X P(X)
f(X)=X>+X2+X+3Yx+1-3 1 _4
o START= -1 -0.5 —0.852
e END=3 0 0
e STEP=0.5 0.5 1.195
Ta c6 bang gia tri nhu hinh bén. Tt bang 1 3.5676
gia tri nay ta thdy phuong trinh c6 15 7.8973
nghiém x=0 va ham s& dong bién trén 7 14.498
[ -1;4+w). Do d6 day chinh 1a nghiém duy 25 25.478
nhat ctia phuong trinh. 3 40.242

HINH DANG HAM SO

Thong qua cac gia tri cia TABLE, ta :
thay hinh ddng ctia ham s6 ¢ dang 1000
nhw hinh vé bén: 500 |

e Dong bién trén tap xac dinh.

e Ham so lién tuc. —an —1 n/_
e Cat truc hoanh tai duy nhat / —s00|
1 diém. / '

J —1o00)

] 20

Diéu kién: x>-1.

Nhan xét: x =—1 khong phai la nghiém cta phurong trinh.

Do d6 xét f(x)=x"+x”> +x+3Yx+1-3 trén (-1+w).

Ta co: f(x)=3x2+2x+1+ 3 >0Vxe(—1;+oo).
4({x+1)

Do d6é ham s6 f (x) dong bién va lién tuc trén (—1; +oo).

Vay f(x) c6 t3i da mot nghiém. Ma x =0 la mot nghiém nén déy la nghiém duy

nhat ctia phuong trinh.
Két lugn: Phuong trinh ¢6 nghiém duy nhét x=0.

Bai 2: Giai phuong trinh: 5x° —1+32x-1+x=4

Str dung cong cu Mode 7 (Table) voi: X F(x)
f(X)= V5X3 -1+32X-1+X-4 0.5 ERROR
e START=05 1 0
e END=45 1.5 2.7442
e STEP=05 2 5.6872




T bang gia tri nay ta thdy phuwong trinh 2.5 8.8694
c6 nghiém x=1 va ham s6 dong bién 3 12.285
tron [L’-i-OO] 3.5 15.924
% ! ) 4 19.773
4.5 23.821
HINH DANG HAM SO
Thong qua cac gia tri caa TABLE, 15/
ta thdy hinh dang ctia ham sd ¢ f
dang nhu hinh vé bén: 10}
e Dong bién trén tap xac 55
dinh. '
. H%lm s0 lién tuc. I A 5 2
e Cat truc hoanh tai duy nhat I it
1 dié’m '

biéu kién: x> ——=

J‘
Ta cé: 5x% -1+ 32x—1+x=4 <:>\/5x3—1 +ox—1+x-4=0

Xétham s6 f(x)= V5x% =143 2x 1+x—4 trén [\/1_ +ooJ
5
X2 2
2\/5x 1 3\/(2x 1)2

Fix)= +150, vXe[ 1

)

Do d6 f(x) dong bién va lién tuc trén [ ! +oo]

s
Do d6 phuong trinh f(x)=0 c6 t6i da mot nghiém.

Vi f(1)=0 nén x =1 la nghiém duy nhéat ciia phwong trinh.
Két lugn: Phuong trinh c6 nghiém duy nhétla x=1.

Bai 3: Giai phuong trinh: 3(x/2x2 +1- 1) = x(l +3x+8y2x% + 1)

St dung cong cu Mode 7 (Table) véi: X F(X)
f(X)=3(x/2X2+1—1)—X(1+3X+8x/2x2+1j -2 44
START 5 -1.5 26.928
® = —
. END-2 -1 14.052
e STEP=05 - o.g 5'3233
Twr bang gia tri nay ta thdy phuong trinh c6
A L1y ~ . o~ 0.5 -5.474
nghiém x =0 va ham s6 nghich bién.
1 —15.66
1.5 —-32.35

2 -56




HINH DANG HAM SO
Thong qua cac gia tri caa TABLE, ¥
ta thdy hinh dang cta ham s6 co ~_ *
dang nhu hinh vé bén: |
o Nghich bién trén tip xdc -04 -02 |
dinh.
e Ham s lién tuc.
e Cjt truc hoanh tai duy nhat
1 diém.

2, 1_ 2
Diéu kién: Ta cé: V2x% +1-1= 22 F171 2% >0

V2x? +1+1 ) V2x? +1+1 )
Do dé: x(1+3x+8\/2x2 +1)zo :
Dé€ danh gia sat sao diéu kién ctia phuong trinh, ta st dung TABLE dé khao sat
nhém biéu thire 1+ 3x +8y2x? +1.

Sur dung cong cu Mode 7 (Table) véi: X F(X)
f(X):1+3X+8x/2X2+1 -2 19
e START=-2 -1.5 15.261
e END=2 -1 11.856
e STEP=0.5 -0.5 9.2979
Tt bang gia tri nay ta thdy rd rang rang 0 9
biéu thirc 1+3x+8y2x2+1 ludn nhan gia 0.5 12.297
tri duong. Vay dé€ dé dang tim diéu kién 1 17.856
1.5 24.261

ctia x hon, ta sé chttng minh:

2 31
1+3x+8\/2x2 +1>0

Ta c6: 8y2x2 +1 +3x>8\/x_2+3x=8|x|+3x23|x|+3x20

Do d6 x(1+3x+8x/2x2 +1jzo = x>0
Ta c6: 3(x/2x2 +1 —1) = x(1+3x+8x/2x2 +1)

32 +x+ 8202 +1-3y2x2 +1+3=0
Xét ham s8 f(x) = 3x* +x+8x\iy2x2 +1 —3\/2x2 +1+3 trén [0;+oo) ta co:
2
f’(x):6x+1+8[\/2x2+1+ 2x J— 6x
J2x2+1) N2 +1

2_
<:>f'(x)=6x+1+M>0Vx20

J2x? 41




Suy raham s6 f(x) luén dong bién va lién tuc trén [O; +oo) .
Do d6 phuong trinh f(x)=0 c6 toi da mot nghiém.

Vi f(0)=0 nén x=0 la nghiém duy nhat ctia phwong trinh.
Két ludgn: Phuong trinh da cho c6 nghiém duy nhat x=0.

Bai 4: Giai phuong trinh: §)(x—1)7 —23x—1 - (x~5)Jx—8 ~3x+31=0

Swr dung cong cu Mode 7 (Table) voi: X F(X)
F(X)=3(x-1)" —23x -1 8 6.8334
8.5 2.9418
~(X-5)VX-8-3X+31 5 5
. :TN%R_T;S 9.5 ~2.928
* - 10 ~5.904
e STEP=05
1 S s o . ~ 10.5 —8.946
Tt bang gid tri nay ta thdy nhin thay
y (oA L n Ny as 11 -12.05
phuong trinh ¢6 mot nghiém duy nhat do 115 1504
la x=9 dong thoi ham s nghich bién, do 1'2 — 1é s

d6 day chinh la nghiém duy nhat.
Tuy nhién van dé 1a bai toan c6 chira rat nhiéu can thie va khac loai voi
nhau. Chinh vi vay ta c6 thé ddt mot dn phu dé giam thiéu sd can thirc mot
cach t6i da. Do d¢ ta dinh hudng dat t = ﬁ .

HINH DANG HAM SO
Thong qua cac gia tri caa TABLE,

400 |
ta thdy hinh déng ctia ham sd 6 '

dang nhu hinh vé bén: — 200
e Nghich bién trén tap xac T L
dinh. —30 -2 ; 40

e Ham s lién tuc.
e (it truc hoanh tai duy nhat
1 diém.

— 200§

Diéu kién: x >8. Dat t=§/xT1:>x=t3+128:>tZ§ﬁ.
Khi d6 ta c6: 5*/(x—1)2 2¥x—1—(x -5 x-8-3x+31=0
22— 4P -7 -3 +28=0
@3t3—t2+2t—28+(t3—4)@:0

Nhan xét: t =37 khong phai la nghiém ctia phuwong trinh.
Xétham s§ f()=3t3 —12 +2t—28 + (> —4I* —7 trén (%ﬁ . +oo) ta co:

2,3
Pty =0 —2t+2)+ 323 —7 + =D Lo vy e(%/?;m).

>0, vt \/3 (t> -7)?




Do d6 ham s§ f(t) dong bién va lién tyc trén (%ﬁ ; +oo) .

Do d6 phuong trinh f (t) =0 c6 toi da mot nghiém.

Vi f(2)=0=t=2< x=9 langhiém duy nhat ctia phuong trinh.
Két ludgn: Phuong trinh da cho c6 nghiém duy nhat x =9.

Bai 5: Giai phuong trinh: (x - 1)(2x/x ~1+33x+ 6) =x+6
(Trich dé thi Hoc sinh gioi tinh Thdi Binh nim 2010)

Diéu kién: x>1.
Do x =1 khong la nghiém ctia phuong trinh nén chi xét x € (1;+0).

Taco: (x-1)(2vx—1+3%x+6)=x+6 < 2x—1+3%x+6 = x*?

x J—
Swr dung cong cu Mode 7 (Table) véi: X F(X)
F(X)=20X—T+3X+6 210 1 ERROR
X1 1.5 ~7.713
e START=1 > 0
e END=5
L Ser-o3 25| o0
Tk bang gia tri nay ta thdy ham s6 dong -
bich va . . A ~ 3.5 5.716
ien va phuong trinh c6 nghiém duy nhat
e 4 6.594
dola x=2.
4.5 7.3109
5 7.9219
HINH DANG HAM SO
Thong qua céac gia tri caa TABLE,
ta thdy hinh déng ctia ham sd ¢
dang nhu hinh vé bén: —
e Dobng bién trén tap xac /’f
dinh. [ 5 10 15
e Ham so lién tuc. |' ' '
e Cjt truc hoanh tai duy nhat |
1 diém.
Xét ham sd f(x) =2Jx—1+33x+6 - s ? trén (1;+o0) ta co:
x —

20 (L —
Jx-1 3x+6 (x—l)

Do dé ham s6 f(x) dong bién va lién tuc trén (1;+0) .

5> 0, Vx e(1;+x)

Vay phuong trinh f (x) =0 c6 toi da mot nghiém.
Ma x =2 1a mét nghiém cta phuong trinh. Do d6 day la nghiém duy nhat.
Két ludgn: Phuong trinh da cho c6 nghiém duy nhatla x=2.




Bai 6: Giai phuong trinh: 2x +x=Nx*+3+1

Swr dung cong cu Mode 7 (Table) voi: X F(X)
f(X)=23X+X—x/X2+3—1 -2 ~8.165
e START= -2 -15 -7.08
e END=2 -1 -6
e STEP=0.5 -0.5 —-4.89
Tk bang gid tri nay ta thdy ham sd dong 0 -2.732
bién va phuong trinh c¢6 nghiém duy nhat 0.5 -0.715
dola x=1. 1 0
1.5 0.4981
2 0.874
HINH DANG HAM SO
Thong qua cac gia tri caa TABLE,
ta thdy hinh dédng cta ham s8 c6 —
dang nhu hinh vé bén: : A [
e DoOng bién trén tap xac
dinh.

e Ham so lién tuc.
e Cat truc hoanh tai duy nhat
1 diém.

Piéu kién: 23/;+x=xfx2+3+1>0:>3/;(3/x_2+2)>0<:>x>0

Xét ham s6 f(x)=2§’E+x—\fx2+3—1 véi x>0.Ta co:

2 X 2 \lx2+3—x
X)=—=+1-—F—= (x)=
48 35’!’x_2+ V% +3 =) 3ﬁ+ Va2 +3

& f(x)= 2_, 3 >0Vx>0.
32 x/x2+3(x/x2+3+xj

Do d6 f(x) 1aham s8 dong bién va lién tuc trén tap x4c dinh. Vay phurong trinh

f(x) =0 c6 tdi da 1 nghiém.
Mait khac f (1) =0 do d6 x =1 la nghiém duy nhét ctia phuong trinh.
Két lugn: Phuong trinh c6 nghiém duy nhét x=1.

2 f—
Chil gi: Viéc thuc hién phép quy dong: 1-——— = ¥* 3% 42 1ng minh
\/xz +3 \/ x> +3

ham s6 f (x) dong bién khong phai la mot cong viée dugce thuwe hién mot cach

ngau nhién dya trén cam tinh. Néu hoc sinh da 1am nhiéu dang bai tap trén thi
viéc phat hién duoc cach quy dong la khong kho khan. Tuy nhién néu mudn dua
ra cach thitc tong quat, ta cling c6 thé lam nhu sau:




Xét F(X)=——2— voi X F(X)
X*+3 -2 ~0.755
e START: -2 (Vi x>2). -15 —0.654
e END:2 -1 -0.5
e STEP:0,5. -0.5 —0.277
Dua vao bang gia tri, ta thay: 0 0
Mar—2 1 0.5 0.2773
X?+3 1 0.5
Do d6 néu st dung phép quy dong da 15 0.6546
néu trén, ta chic chan ching minh 2 0.7559
duoc f (x) dong bién.
Ghi nhg:

e Néu tim duwoc MinG(x) =a ta sé coO G(x)—a >0.
e Néu tim duwoc MaxG(x) =a tasé co a —G(x) >0.

Bai 7: Giai phuong trinh: x(x - 1)2 = (\/x +4+ 1)(x + 4)

Swr dung cong cu Mode 7 (Table) voi: X F(X)
2

F(X)=X(X-1) = (VX+4+1)(X +4) 1 “1618
o START=1 1.5 —-18.02
e END=5 2 —18.69
e STEP=0.5 2.5 -17.44
T bang gid tri nay ta thdy ham s dong 3 —13.52
bién va phuong trinh c6 nghiém duy nhat 3.5 —6.164
nam trong khoang (3.5; 4) ) 4 5.3725
‘. 4.5 21.843
SHIFT CALC véi x=38 ta thu duogc 5 m

nghiém x = 3.791287847 .
Thay nghiém x = 3.791287847 vao can thitc ta duoc:

Jx+4~2791287847 ~ x 1.
Do d6 nhan t* can xac dinh la x—l—m va phuwong trinh c6 mot
3+\/Z
2
Do trong (2; +00) ham s8 c6 dau hiéu cua tinh dong bién nén néu chi ra

nghiém duy nhat dé1a x—1=+x+4 < x=

dugc diéu kién x >2 ta c6 kha nang chttng minh dwgc ham s6 don diéu va
ham s6 cit truc hoanh tai diém duy nhat.

HINH DANG HAM SO




Thong qua cac gia tri caa TABLE, _
ta thdy hinh dang ctia ham sd co 100 |
dang nhu hinh vé bén: '

e Dong bién trén (2; +oo) : 10 -5 —~ T - 0
e Ham sd lién tuc. /mn

e Cat truc hoanh tai duy nhat Ff :
1 diém. [ —200]

|I|'

,l"l
!
/.

Diéu kién: x(x—l)2 =(x/x+4+1)(x+4) o’ -2x" =(x+4)x+4+4
= (x-2)x* :(x+4)\/x+4+4>0:>x>2
Xét ham sO sau: f(x):x3—2x2—4—(x+4)\ix+4 vii xe(2;+oo) .

Ta co: f'(x)=3x2—4x—§\/x+4. bé chiing minh f'(x)>0 hay ham s@ f(x)

dong bién khong phai la mét diéu don gian.

Vi vay dé chac chan dinh huéng ctia bai toan ta st dung cong cu TABLE dé khao

sat ham f'(x)=3x2 —4x—§x/x+4 :

Xét F(X)=3X? —4X-2\X+4 véi; X F(X)
START: 2 (Vi : 2 2 0,3257
 ND6 (V1 x>2). 25 4,9257
o .
e 3 11,031
e STEP:0,5.
y 1.2 . a 3,5 18,642
Duwa vao bang gid tri, ta thay: 1 o7 57
e Ham s f'(x) la ham s& don 15 38376
diéu tang trén (2;+oo) mdc du 5 50,5
ham s khong hé don diéu trén 5,5 64,126
tap xac dinh. 6 79,257
o f'(x)>0khix>2
Vay ta sé tién hanh xét f"(x).
HINH DANG HAM SO
Thong qua cac gia tri caa TABLE, : /
ta thdy hinh dang cta ham s6 co 100 | /
dang nhw hinh vé bén: /,.r“f

e Ham so lién tuc.
e Cat truc hoanh tai duy nhat / :
1 diém. ——

° D6Hg bién trén (2, +00) . _1n T 5 I 5 10
/mn

3

4x +4

3

4x/x +4

Xét f"(x)=6x-4-

<:>f"(x)=2(x—2)+4x—




<:>f"(x):2(x—2)+%:2(x—2)+

Vi x>2 nén 256x° >9=256x> +1024x”> —-9>0 do d6 f"(x)>0vx>2.

256x° +1024x* -9
afx+4 (16x«/x 4+ 3)

Khi d6 f (x) la ham don diéu tdng va lién tuc trén (2; +00) .

3\6

Do véy f'(x)>f'(2)=4-—=—>0. Vay f(x) la ham don diéu ting va lién tuc

2
3+\E 3+\E

2 2

trén (2; +00). Mat khac ta co f [ ]: 0 chonén x= la nghiém duy

nhét cua phuong trinh.

3+\E

Két lugn: Phuong trinh ¢6 nghiém duy nhat x = >

5(x-3
Bai 8: Giai phuong trinh: Vx+1-24-x= 2(f 12
x°+

(Trich dé thi thit Pai hoc Chuyén Nguyén Trdi Hdi Duong 2013)

Sir dung cong cu Mode 7 (Table) véi: X F(X)
5(X-3
f(X):\/X+1—2\/4_X_ (2 ) —1 —3472
2X°+18 -0.5 —-2.589
e START=-1 0 -2.166
e END=4 0.5 —-1.841
e STEP=0.5 1 —1.549
Nghiém: Phuong trinh c6 nghiém duy 15 _1.047
nhat x=3. > —0.904
Tinh don diéu: Ham s6 don diéu tang. 25 —0.49
3 0
3.5 0.6482
4 2.136
HINH DANG HAM SO

Thong qua cac gia tri caa TABLE,
ta thdy hinh dang cta ham s6 co
dang nhu hinh vé bén:
e Dong bién trén tip xac -+
dinh.
e Ham s lién tuc.
e (it truc hoanh tai duy nhat
1 diém.

Diéu kién: -1<x<4.
Nhén xét: x=-1,x=4 khong phai nghiém ctia phwong trinh do dé ta ¢ diéu
kién x e (—1;4) .




Xét ham s6 f(x):x/x+1—2\/4—x—% véi xe(-1;4).
x* +
, 1 1 10(x* -6x-9)
Taco: f'(x)= + +
f( ) 2Jx+1 4-x (2x2 +18)2

Dén day, dé chitng minh chac chan ham s§ f (x) dong bién ta can st dung chiic

nang TABLE dé€ kiém tra titng nhém ham sd:

1 1 10(X*-6X -9)
F(X)= +
() 2X+1 Ja-X G(X)=———
(2x? +18)
X F(X) X G(X)
-1 ERROR -1 —-0.05
-0.5 1.1785 -0.5 —-0.168
0 1 0 -0.277
0.5 0.9427 0.5 —-0.343
1 0.9309 1 -0.35
1.5 0.9486 1.5 -0.311
2 0.9957 2 —-0.251
2.5 1.0837 2.5 -0.19
3 1.25 3 -0.138
3.5 ERROR 3.5 —-0.098
N ( 1 J 1 10(x —6x 9) 1
Ta nhan thay rang Min Min————=>——
el a- (22 +18) 2
1 10(x* —6x - 9)
Do d6 ta danh gia: (*) _ (**)
N“ a2 (22 +18)
Chiing minh danh gid (*):

Céch 1: S dung khao sét ham s6:

1 1
s =) () (i)
(\/yzm_m)((yz_l)mﬂmmmj

@8'(96 = 4(m)3(m)3
'( ) ((%/4_+1)x—3)((§/4_—1)x+5+\/§/m\/mj
< g'(x)=

4(x/ﬁx+1 +\/4—x)(\/x+1)3(\/4—x)3




3 3 1
Do dé6 ¢'(x)=0 < x=——~ . Lap bang bién thién = ¢(x)> >=
g( ) 1+RD’/Z p & g( ) g[1+§/4_j 2

Cach 2: Sit dung danh gia bat ding thitc AM - GM:

1 2

1
+ >
2x+1 4-x \/2«/x+1«/4—x
Ciing theo bat dang thitc AM — GM ta c6: 2yx+1V4-x<1+x+4-x=5
1 2 2 1

1
+ > > —>—.
2+l Ja-x \pfrrifa-x 5 2

Theo bt dang thicc AM — GM ta c6:

Do do:

Nhdn xét: Dénh gid bang bat dang thitc rat ngan va don gian, tuy nhién véi
nhiing hoc sinh yéu bt dang thikc van c6 thé giai quyét dwoc bang phuong phap
danh gia tinh don diéu ctia ham s6 va lap bang bién thién.

Chitng minh danh gia (**):
2
15) 1206
20t +46| x— 2 | 42
1 10(x* —6x-9) 2xt +46x* —60x+72 ( 23) 23

Xét =+ 5 2 2 >0
2 (262 +18) (22% +18) (22" +18)
R 1 1 10(x* —6x-9)
Vay f'(x)= + + >0.
( ) 20x+1 4-x (2x2 +18)2
Do d6 f(x) la ham s6 dong bién va lién tuc khi x e(-1;4).
Vay phuong trinh f(x)=0 c6 t6i da mot nghiém.
Mit khac f(3)=0 do vay x=3 la nghiém duy nhét ctia phirong trinh.
Két lugn: Phuong trinh c6 nghiém duy nhét x=3.
Bai 9: Giai phuwong trinh: Vx* +15=3x—2+x* +8
Sur dung cong cu Mode 7 (Table) véi: X F(X)
f(X)= X2 +15-3X+2-X?+8 —1 6
e START= -1 -0.5 4.5328
e END=35 0 3.0445
e STEP=0.5 0.5 1.5328
Nghiém: Phuong trinh c6 nghiém duy 1 0
nhat x=1. 1.5 —1.548
Tinh don diéu: Ham s6 don diéu giam. 2 ~3.105
2.5 —4.665
3 —6.224
3.5 —7.775




HINH DANG HAM SO
Thong qua cac gia tri cia TABLE, ¥
ta thdy hinh dang cua ham s6 cé '

dang nhu hinh vé bén:
e Dong bién trén tip xac
dinh. x

e Ham s lién tuc.
e Cit truc hoanh tai duy
nhat 1 diém.

Ditu kién: Va2 +15=3x—2+Jx +8 <3x—2+* +15 = xe(%;-}-ooj.

Xét ham s& f(x)=3x—2+x/x2+8—«/x2+15 voi xe(%;mo}.

1 1
Tacéd: f'(x)=3+ r 7 :f'x=3+x( - j
) V¥ +8 NP +15 g Jrr+8 ¥ +15

3f,(x):3+x(\/x2 +15—\/x2+8J

Jx? +154x* +8

= f(x)=3+ ~

>0Vx e(z;+oo]
(«/xz +15+x/x2+8)«\/x2+15«/x2+8 3

Két lugn: Phuong trinh da cho c6 nghiém duy nhét x=1.
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LOI NOI PAU

Nhitng nam gan day, véi sy phat trién cia may tinh CASIO, cac bai toan
phwong trinh vo ty, bat phwong trinh, hé phwong trinh da dwoc bién tAu rat nhiéu nay
sinh céac dang toan kho va vé cung da dang, phong phu, trong d6 ndi hon ca la phwong
phap ép can dwa vé nhan to.

Vé&i céc ky thuat da va dang co hién nay, ky thuat ép mét can da khéng con qua
xa la, tuy nhién ky thuat chia da thirc chiva nhiéu can van la mét an s, thach thirc voi
khong it cac ban tré.

Trong tac phém nay, TEAM CASIO MEN chudng tdi xin gi¢i thiéu véi cac ban doc
mot tuyét phdm vé chia da thirc chira nhiéu can, hy vong tdc phdm nay sé gitp ban doc
cé dwoc nhixng cai nhin méi sau séc vé CASIO va uy luc cta no.

CASIO MEN la Team Manh Nhét hién nay cta Viét Nam trong linh vuec tai liéu vé
CASIO, thay m&t Team, kinh chic cac thay c6, cac em hoc sinh cé dwoc nhirng giay
phut thw gian, vui vé va dat méot buéc chan 1én hon trong thé gidi vé CASIO.

Xin chan thanh cam on.
TRUONG NHOM CASIO MEN

THAM T CASIO — CASIO MAN — DOAN TRi DUNG
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CHU PE 1: 2 NGHIEM bON HOPU TY

Vi DU 1: Giai phwong trinh:

3x? +2x+1—(x2+x—2)\/x+2—(x2+x+1)\/3—x—x/6+x—x2 =0

KINH LUP TABLE:

S dung TABLE v&i: . E l::-: Math
F(x)=3x2+2x+1—(x2+x—2)\/x+2 E -1.5 I:I.I-IEIE
_(X2+X+1) ¢3_ _ fé6+x_x2 I'I-# -DIIHH _D.E
Ta thu dwgc 2 nghiém don x=-1x=2 —
" Fiil
E I=5 -I].EHE
II]-':HE g« 0361
2.5
Gia st nhan t& c6 dang Vx+2 +ay3—x +b =0. Khi d6 ta giai hé:
2+ay3-x+b=0,x=-1
IX+2+ay3-x + X ~a—lb-3
JXx+2+ay3-x+b=0x=2
Vay nhan t&r cGia phwong trinh cé dang: (3—\/x+ 2 —\/3—X) :
3x2+2x+1—(x2+x—2)x/x+2—(x2+x+1)\/3—x—xi6+x—x2
Xét A= CALC 3 duoc

3-Jx+2-3-x

két qua 12 13++/5. Vay A chira /x+2.
Xét A—+/x+2 CALC 1000 duwoc két qua 1001001 = x? +x +1. VAy:

A-JUX+2 =X+ X+l A= X+2+ x> +X+1
BAI GIAI:

Diéu kién xac dinh: —2<x<3.

Ta co: 3x? +2x+1—(x2+x—2)\/x+2—(x2+x+1)\/3—x—x}6+x—x2 =0

<:>(3—\/x+2—\/3—x)(\/x+2+x2+x+1).
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VIDEO BAI GIANG CASIO MEN
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CHU PE 2: NGHIEM VO TY

Vi DU 1: Giai phwong trinh:

5x—6+5«/x—1+x/x2—1=0

KINH LUP TABLE:

S dung TABLE voi:
F(x):5x—6+5x/x—1+\/x2 -1

Nhan xét: C6 nghiém nam trong (11.1).

Math

| n Frhl |
- 1.5393
3 l.212. 8993

SHIFT CALC véi x=1.05 ta dwgrc nghiém vo ty.

Wath
Bx—G+E %=1 +/5=-p
ﬁ= _ 1.D15?D554%

Tinh <x—1 va gan gia tri vao bién A. Wath &
A1 +A
0. 1403352032
Tinh ¥x+1 va gan gia tri vao bién B. Math &
f5+1+E
1.42116461
Str dung TABLE véi F(x)=AX+B va tim gia tri Math
+
nguyén ta dwgc X =-3. flLai=ha+E
Nhuw vay: -3A+B=1<3A-B+1=0.
Nhan xét: Nhan tlr ctia phwong trinh la:
-1-— Math
(Bx/x 1-+/x +1+1) . o
| -4
- -3
E | -2l 1. 1U03

5X — 6+ 54X —1+/x% —
BUx—1-+x+1+1

Xét A—+/1+x CALC 3 duwoc 1+ 2\/5 nhw vay A —+1+x

Xeét A =

1 cALC 1 duwoc Két qué 1++/2. Nhw vay A chira \1+ X

chra 24/x-1.

Xét A—+1+x —2x—1 CALC 1000 duwoc két qua 1a 1. Nhw vay A—1+x —24x—-1=1.
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Hay néi cach khac: A =1+x +2x—1+1.
BAI GIAI:
Piéu kién xac dinh: x >1.

Taco: 5X—6+5Jx—1+yx>—-1=0

@(Sﬁ—ﬁ+l)(\/l+x +2\/x—1+1):0
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CHU PE 3: NGHIEM KEP HOPU TY THAY VAO CAN HOU TY

Vi DU 1: Giai phwong trinh:

3x? —3x—9—2(x2 —2)\/x+3 +(x2 +4)\/;=0

KINH LUP TABLE:

S dung TABLE voi: F i:-: Wath
F(x)=3x" —3x-9-2(x* =2)x+3 +(X* +4)x Eiﬂll.; -0. 19
Nhan xét: Nghiém kép x=1 u l.5|-0.15E 5=

Gia st nhan t&r c6 dang: Vx +avx+3 +b=0. Khi do giai hé:

\/;+ax/x+3 +b=0,x=1
(\ﬁ+a\/x+3 +b)'=0,x=1

—a=-2b=3

Vay nhan t&r c6 dang: (\/;— 2Jx+3 +3) :

3x° —3x—9—2(x2—2)x/x+3 +(x? +4)\f§
Jx —2x+3+3
1+ 2\/5, nhw vay A c6 chira 2Jx+3.

Xét A= CALC 0 ta thu dwoc két qua la

Xét A —2x+3 CALC 2 ta thu dwoc két qua 5+\/§, nhw vay A—2yx+3 c6 chira «/;
Xét A —2x+3 —/x CALC 1000 dwoc két qua 1000001 = x* +1. Vay:

A-2dx+3 X =x2+1 A=x2 +1+ 2x+3 +/x
BAI GIAI:
Piéu kién xac dinh: x>0.

Ta c6: 3x? —3x—9—2(x2 —2)\/x+3 +(x2 +4)\/;=0

<:>(\/;—2\/m+3)(x2+1+2\/E+\/;):0
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CHU PE 4: NGHIEM KEP HIPU TY THAY VAO CAN VO TY

Vi DU 1: Giai phwong trinh:

3x+3-2V2% +5x+2+2(Vx+2) ~(x+5)y2x+1=0

KINH LUP TABLE:

St dung TABLE voi: . F i:-: Wath
3
F(x)=3x+3-2 2x2+5x+2+2(«/x+2) 3 0.sfo.1553
5 -'H!" 0. 1124
—(x+5)v2x+1 1.5
Nhan xét: Nghiém kép x=1

V&i x =1, ta co x+2 =v2x+1=1+/3. Do dé nhan t& c6 dang: («/2x+1—«/x+2)2.
3x+3-2 2x2+5x+2+2(\/x+2)3—(x+5)\/2x+1
(\/2x+1—\/x+2)2

2+22, vay A co chira 2x+2.

Xét A= CALC 0 dwoc két qua la

Xét A—2x+2 CALC 1 dwoc 1++/3 dodo A—2Jx+2 chra 2x +1.

Xét A—2x+2—+/2x+1 CALC 1000 duoc két qua la 1. Vay:

A—2UX+2 - 2X+1=1 A =20X+2 +2x+1+1

BAI GIAI:

Piéu kién xac dinh: x > —%.

Taco: 3x+3-2 2x2+5x+2+2(«/x+2)3—(x+5)\/2x+1=0

<:>(J2x+1—Jx+2)2(\/2x+1+2\/x+2 +1)=0
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CHU PE 5: 1 NGHIEM DON H(PU TY THAY VAO CAN VO TY

Vi DU 1: Giai phwong trinh:

5x —15— 61+ x +12/1—x +15«/1— 2=0

KINH LUP TABLE:

S dung TABLE v&i: . F IZH Math
F(x)=5X ~15- 61+ Xx +124/1-x +15y1-x? IE|  O.5f1.627]
A A " 3 IH-I-JE -2. 038

Ta nhan thay c6 nghiém don x=0.6 = = 0.7

Khi d6 V1+x = @,xh—x = @ . Nhw vay nhan ter c6 dang (J1+ X —2«/1—x) .

5X —15 — 631+ X +121— X +15v1— X2

Xét A=
J1+ X —241-x

chra —5v1+x.

Xét A+5y1+x CALC -1 duwoc —6+5v2 vay A+5J1+x chira 5J1-x.

CALC 1 dwoc két qua —-6-5+2. Vay A

Xét A +5+y1+x —5y1—-x CALC 1000 dwoc két qua —6.

Vay A+5V1+X —5y1-X =—6 <> A=5J1-x —5J1+x —6.
BAI GIAL;

Piéu kién xac dinh: —1<x <1.

Ta co: 5x—15—6\/1+x +12\/1—x +15y1-x*> =0

=N (\/1+ X —2\/1—x)(5\/1—x —5J1+X —6) =0
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CHU PE 6: 1 NGHIEM BDON H(*uU TY THAY VAO CAN H(PU TY

Vi DU 1: Giai phwong trinh:

2%7 + X+ (X~ V1-x* +(x —1)¥1-x +2J1+Xx =0

KINH LUP TABLE:

S dung TABLE v¢i: ] c II:-: Math
F(X)=2x% + X+ (X —1)y1-X* + (X —1)¥1-x + 241+ X Ilil ~0. | -I:I.lIE
Nhan xét: Nghiém don duy nhat: x=0. T -an 0. UEA3

V&I x =0, ta cod Y1+ X =+/1-x =1. Do dé nhan t&r c6 dang: (J1+x +ay1l-x —1—a).

Ta tim sb nguyén a, sao cho F(x) chia hét cho («/1+x +avl-x —1- a) V&I Moi X.

Nhw vay F(1)=3+2+2 sé& chia hét cho («/1+ X +avl-x —1— a)

lezx/i—(a+l).

Khi d6 [[3]2 —[2\5}2) sé chia hét cho ([a+1]2 —[\ETJ

Vay 1 sé chia hét cho (a2 +2a—1) khi a®>+2a—-1=41. Vi a la nguyén nén ta tim dwoc

a=0va=-2.Chon a=-2, tacé nhan tt (\/1+x—2\/1—x +1).

2X + X+ (X =1)V1-%* + (X —=1)V1-X + 241+ X

CALC 1 dwoc 1++/2 do dd A ¢
J1+x—24J1-x+1

Xét A=

chra J1+x.

Xét A—+/1+Xx CALC 1va CALC -1 déu thu dwoc két qua la 1 nghia 1a A chira 1.

Xét A—+1+x -1 CALC -1 duwoc két qua la 0, déng thoi khéng con chira 1+ x , do d6
ta hiéu rang A—v1+x-1=(x+1)g(x).

xgr Azvirx =1 “1+1X_1 CALC -1 duoc két qua v2 nghia la A= Y1+HX -1 ¢1+1X_1= N
X+ X+
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Vay A=1+x+(x+1)y1-x +1.
BAI GIAI:

Diéu kién xac dinh: —1<x <1.

Taco: 2x° +X+(X—1)V1-x* +(Xx—1)V1-X +24/1+x =0

& (VI x =21 X +1) (VI X+ (x+ )I-x +1) = 0
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BAI TAP TW LUYEN:

BAI 1: Giai phwong trinh: (x2 —1)»\/x+1—(x2 +1)\/x—1—x2 +2=0
Dap s6: (x2 +UX+1+ \/x—l)(\/x +1—Jx—1—1) =0

BAI 2: Gidi phwong trinh: X +3++/1+Xx —J1-x —3y1-x2 =0

Dap s6: <\/1+ X —/1- x)(2J1+ X —\1-X +1) =0

Bai 3: Giai phwong trinh: AX+3+241-x? 41+ x =0
Pap sb: (3J1+ X —J1—x —1)(\/1+ X +1— X —1) -0

BAI 4: Giai phwong trinh: 3x—10+3v2+Xx —6J2—x +4y4—-x* =0
Pap sb: <\/2+x—2\/2—x)(2\/2—x—\/2+x +3)=o

BAI 5: Giai phwong trinh: 2x% — 2 — x\/X + 1+ 2x+/x? —1-( +x)\/x_—l=0

DPap sb: (2 x? —1—xe_Jr1)(x+ x? —1):0

BAI 6: Giadi phwong trinh: x* —2x—3+(2X+3)ﬂ+(x—3)@+(2x+3)ﬂ:0
Dap s6: %(\/1+ X —xll—x)z (Jl—x —2«/1+x)(\/1+x +1) =0

BAI 7: Giai phwong trinh: XAC —3x +Ux2 =3 -x-3-x =0

Dap sb: (x/xz -3 —\/;)((x +1)\/;+«/x2 -3 +1) =0

BAI 8: Giai phwong trinh: x2 —9x +8 + 6x2—x—1=(2x2—1)\/2x—1—(x2+2)\/3x+1
Pap sb: (2\/2x—1—x/3x+1—1)(3\/’2x—1JM/:>,x+1+x2 +1)=o

BAI 9: Giai phwong trinh: 5X + 20 +14x/X +2 = 8v4x* +9x +2 —(4x —10)v/4x +1

DPap sb: (\/4x+1—\/x+2—1)2 (2«/4x+1+3«/x+2+3):0
BAI 10: Giai phwong trinh: 8x —24+ (X +8)VX +2 = 2y2x* + X~ 6 +8y2x -3
Pap sb: (\/x+2—\/2x—3—1)2(3\/x+2+2\/2x—3 +2)=0




LOINOI DAU
Phuong phép Ep tich trong thoi gian qua da khién vo s8 cac em hoc sinh, cac
thay cd gido va ca nhitng nguoi dam mé toan hoc dau dau vé phuong phap
nhém nhan tir déc biét nay. C6 rat nhiéu thu thuat Ep tich nhung hom nay,
nhém tac gia chuing t6i xin chia sé mot phéan ctia bi quyét do.
Poan Tri Diing - Tran Dinh Khanh

Cudn sach nay thudc vé Ban Lang Casio Men — Gia Lang: Poan Tri Diing

Moi chi tiét xin vui 10ng ngdm ctru Website: casiomen.com



A. EP TICH BANG PAT AN PHU HOAN
TOAN

I. Dat van de:

Phuong phap ép tich bang dit an phu hoan toan la phuong phap
dung d€ nhém cac biéu thitc chta can thanh dang tich thong qua viéc gian
wdc cac can thike bang cach dit an phu.

Trong muc nay, chiing ta sé wu tién cac phuwong phap dat an phu va
bién doi d€ ren luyén tw duy 4n phu va bién do6i twong dwong.

II. Cac phwong phap co ban cia dit 4n phu hoan toan ép tich:
¢ D&t mot an phu két hop nhém nhan tu.
¢ Dit hai an phu két hop nhém nhan tu.
e Dat tir 3 4n phu trd 1én két hop nhom nhan ta.
e Dat mét an phu dwa vé hé két ndi hai phuong trinh.
e Dathai an phu dua vé hé két ndi hai phuong trinh.
I1. Bai tap ap dung;

Bai 1: Giai phuwong trinh: 2x* +x+1= 7(x - 1)\/x -1

Cich 1: Ddt mot an phu va ning lity thiva:
biéu kién xac dinh: x>1.
Pit t=JXx-1=x=t?+1t>0.

Khi d6 ta co: 2x2+x+1=7(x—1)x/x—1 <:>2(t2+1)2 +242-78 =0

&2t 78 +52 +4=0 & (22 +£+1)(¢-2)" =0
@(2\/lez+ x—1+1j(\/xT1—2)2=0
<:>(2x—2+\lx—1+1)(\fx—1—2)2=0 <:>(2x—1+\/le)(\ijl—2)2=0

Vi 2x-1+4x=1>0vx>1 do d6 x-1=2x=5.

Két lugn: Phuong trinh c6 nghiém duy nhét x=5.

Cdch 2: Dit mot an phu dua vé hé két ndi hai phuwong trinh:
Diéu kién: x>1.

Xét phuong trinh 2x* +x+1= 7(x - 1)\/le

Dat y =4+/x—1-3. Khi d¢ ta c6 hé phuong trinh :




7(x-1)(y+3
2x2+x+1=%© 8x> —7xy—17x+7y+25=0
y*—16x+6y+25=0

(y+3) =16(x~1)
Trtr hai vé€ cua hai phuong trinh trong hé ta c6:
8x* —7xy—17x+7y+25=0
y>—16x+6y+25=0

& (8x+y-1)(x-y)=0 < (8x+4x—1-3-1)(x—4Jx—1+3)=0
@(—x/x—l—2x+1)(4x/x—1—x—3)=0

Véi x>1tacd Jx—1+2x-1>1>0.

Do dé: (—/ —1—2x+1)(4x/x—1—x—3)=0 oafr—1-x-3=0
=16(x~1)=(x+3) = (x-5) =0 = x=5

Két ludn: Phuong trinh ¢6 nghiém duy nhat x=5.

= (8> ~7xy—17x+7y+25)~(y* ~16x +6y +25)=0

Bai 2: Giai phuwong trinh: x* —x—2=+/3—x + Jx

Phan tich
An phu can dat: ¢ = \/; >0
Sau khi tién hanh dat an phuy, phwong trinh ¢6 dang:

=12 —t-2-3- =0
Nhan ti lién hop can tim: (t—l—\i?v—tz)

D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:

(t—l— 3—t2)(t—1+x/3—t2)=2t2—2t—2

Ddt mot an phy va nhém nhan ti:

Diéu kién: 0<x<3.Dit t=x>0.

Khi dé: 22 —x—2=3-x+x ot - —t-2-3- =0
<:>(t4—t2—2t—1)+(t—1— 3—t2)=0

<:>(t2—t—1)(t2+t+1)+(t—1— 3—t2):0

@%(21‘2—2t—2)(t2+t+1)+(t—1—x/3—t2):0



@%(t—l— 3- tz)(t 1+\/3_t)(t2+t+1)+(t—1— 3—t2):0
@%(t—l— 3- tz)((t 1+\/;)(t2+t+1)+2)=0
@%(t—l— 3—t2)(t3—1+(t2+t+1)\/ﬁ+2)=0
@%(t—l— 3-t )(t +1+(t +t+1)ﬂ):0

@%(\E—l—ﬁ)(x x+1+(x+\ﬁ+1)ﬁ)=0
Vi x\/;+1+(x+ x+1)\/?:>0v0£xs3 do do \ﬁ—l—\/ﬁzo
or=1+B-xox=4-x+23-x ox-2=3-x
@{922 2 3_x©{x22 @x:3+«/§

(x—2) = x?*=3x+1=0 2
3+\/§
5

Két ludgn: Phuong trinh ¢6 nghiém duy nhét x =

Bai 3: Gidi phuong trinh: 20x +14x+9—(14x+11),[2x* +1=0

Dat mot an phu dwa vé h¢ phuong trinh:
Diéu kién xac dinh: xeR.

3a/2x2+1—1
Paty=—"——

41
202 +14x+9=(14x+11)| Zy+— | (60x® —56xy+28x 44y +16=0
3" s
18x* —16y> -8y +8=0

ta duoc hé phuong trinh :

(4y+1)" =9(2x* +1)
Tri hai v€ cta hai phuong trinh cho nhau ta duoc:
24x* —56xy +32y” +28x - 28y =0 <> 4(x—y)(6x -8y +7)=0

3.2x*+1-1 3. 2x*+1-1

4 4

3

3.2x% +1=4x+1
@(3«,238 +1—4x—1)(2«y2x2 +1—2x—3)=0 =

242x°+1=2x+3

7



Trudong hop 1: 32x% +1=4x+1 :9(2x2 +1):(4cx+1)2 =x=2

Truong hop 2: 2,22 +1=2x+3 = 4(22" +1) =(2x+3) =>x= 3i;/§

3+

B

Két lugn: Phuong trinh ¢4 ba nghiém phan biét x=2,x = 5

Bai 4: Giai phuong trinh:

2x+4+2 xz—1—(2x—3)\/x—1—(2x+3)x/x+1=0

Dt hai an phy dwa vé hé phuong trinh:

Diéu kién xac dinh: x e [1, +oo) .

Dit a=+x—-1 va b=+x+1 ta duoc:

Ta c6: 2x+4+2yx* ~1—(2x—3)x—1—-(2x+3)Jx+1=0
a’—b>+2=0

S
2a° +2b° —a* -2ab-b* —a+b-4=0

Trie hai v€ ctia hai phuong trinh ta duoc:

(207 +20° —@® ~2ab-b* ~a+b—-4)-(a* ~b” +2) =0

©2a° 24" ~(2b+1)a+ (2’ +b-6)=0

< (b+a)(a—3b+4)(a—3b-2)=0

@(\/x+1 +Jx—1)(3dx+1 +2—x/x—1)(3x/x+1—x/x—1—4)=0
«/ﬁ+xfﬁ>0

Vix>l
S W S Y A S e S M R S|

x+1++x-1
Do dd 3Vx+1—-yx-1-4=0=3Jx+1=+x-1+4

9(x+1)=(Va-1+4) o 8x—6=8Vr—1 = (8x-6) =64(x-1)
@2(2«/3(—1—1)2 0= 2Jx-1 =1<:>x=2

. , 5
Két lugn: Phuong trinh c6 nghiém duy nhat X = R

Bai 5: Giai bat phuwong trinh: 2 +3x% +x+2>2x7 \/x +4 + \/Zx +11




Phan tich
An phu can dat: t=+x+4>1
Sau khi tién hanh dat an phy, bat phuwong trinh c6 dang:

£ —2#5 —9t* 116t +25¢2 =32t —18 —/2t* +3 >0
Nhan tt lién hop can tim: (Zt —1—+2t7 + 3)

D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:

(Zt—l—x/ZtZ +3)(2t—1+x/2t2 +3)=2t2 —4t-2

Bai gii
x>—4 x4
Diéu kién: | | X = 5 =>x>-3
X7 +3x"+x2>2-2>-3 (x+3)(x +1)>0

Dit t=+/x+4 >1, ta dua bat phuong trinh tré thanh:

2 —4) +3(+2—4) +(*—4)+222(+* —4) t+ . [2(* -4)+11
(£ =4) +3(r=a) +(—4)+222(-4) 1+ 2(*~4)
N (t6 —12t* + 4842 —64)+(3t4 —24f? +48)+ 12225265 _16£5 +32t + 212 + 3

<t 217 —9tt 1 164° +25t2 32t —18 -2t +3 >0
<:>(t6—2t5—9t4+16t3+25t2—34t—17)+(2t—1— 2t2+3)20

<:>(t4—8t2+17)(t2—2t—1)+(2x—1— 2t2+3)20
@%(t4—8t2+17)(2t—1— 2t2+3)(2t—1+x/2t2+3)+(2t—1— 2t2+3)20
@(Zt—l— 2t2+3)[%(t4—8t2+17)(2t—1+x/2t2+3)+1j20

(x2+1)(2\fx+4—1+x/2x+11)

+1(=20

@(2@—1—«/2x+11)

2

Vi (xz +1)(2Jx+4—1+42x+11)>4x+4—1=2(%i+1)>0Vx>—3
(x2+1)(2\/x+4—1+\/2x+11)

Do dé6 +1>0Vx>-3.

2

. {2\/x+4 >1++2x+11 {4(x+4)>12+2x+2x/2x+11
Vay =N

x>-3

x>-3



x>-3 x>-2

2 —_—
@{x+2>x/2x+11c>{x #2750 o

Két lugn: Bt phuong trinh c6 tap nghiém x e [—1 +2402; +oo) .

Bai 6: Giai bat phuong trinh: x—3 ++/5—x > x> —8x+18
Phan tich

An phu can dat: t= m e [O,' \E}

Sau khi tién hanh dét an phy, bat phwong trinh ¢ dang:
=2t —t+3-2-1> <0

Nhan ti lién hop can im: (2 2P )

D€ dwa ra dwgc nhan ti trén can cha y lién hop nguoc:

(Z—t—’\/2—t2)(2—t+»\/2—t2)=2t2—4t+2

Diéu kién: 3<x<5. D4t t=x—3 e[ 0;\2 ],tabiéhdaibatphuongtr‘mhtré
thémh:t+\jﬁ2(t2+3)2—8(t2+3)+18 o2 _t43-2-£ <0
<:>(t4—2t2+1)+(2—t— 2—t2)§0 @(t—l)z(t+1) (2 -2 t)
@%(24—\/@)(2—”\/2—_#)(“1)2+(2—t— 2—t2)£0

S £y T Y B

= (24735 A rm3 5 (i3 +) 10

@(2—J2+2mj[
[2—J2+2Jm(

%(Z—x/x—3+x/5—x)(«/x—3+1)2+1j£0
1 7-x +\/5ij(\/§+1)2+1]§0

22+x

1 7-x
Vi ———+5-x |([Vx=3+1] +1>0V3<x<5.
2{2+x/x—3 )( )




3<x<5 3<x<5
Do dé: =

23\/2+2\f—x2+8x—15 V-2 +8x-15>1

3<x<5 3<x<5
= ) = , ox=4.
—x?+8x-15>1 (x—4) <0

Két lugn: Phuong trinh ¢4 nghiém duy nhat x=4

Bai 7: Giai phuong trinh: y2+x +y2—x +y4—-x* =2x% +2x -2

Phan tich
An phu can dat: t=+2+x
Sau khi tién hanh ddt an phuy, phwong trinh ¢6 dang:

(t+1)4—#* =2t —6t> —t+2
Nhan ti lién hop can im: (2 _t2-F )

D€ dwa ra dwgc nhan ti trén can cha y lién hop nguoc:

(t—1—ﬁ)(t—1+ﬁ):zt2 _2t-3

Piéu kién: -2<x<2.Dat t=2+x=0<t<2.
Tacd: V2+x +2—x +y4—x? =2x* +2x -2

PENFIN FEEFERN :2(t2—2)2+2(t2—2)—2

(t+1) 42 =2t* —6t2 —t+2
e(t-1-4a- t)t+1)+(2t4—7t2—t+3)=0

0

F—1— )t+1) (2t4—7t2—t+3)=o

o (22 —2t - 3)(t2+t—1)+(t—1— 4—t2)(t+1):0

=
|
(
i1-
|
(
|

0

tz)(t 1+4- t)t o 1) (t—l— 4—t2)(t+1):0
F-1-a—*

)
t—1- 4t2)
|

0

((t 1+Ja—¢* t+t 1)+t+1) 0
(t3—t+2+ t i 1)x}4—t2)=0

F—T1—J4—t> ((t3—2t t+t 4—t2+(t+2— 4—t2))=0

0

0



o(t-1- 4—t2)(t(t2—2+(t+1)\/m)+(t+2— 4—t2))=0
@(t—l—m)(%(ﬂz)(tz—2+(t+1)ﬂ)+2(t+2)(t+2— 4—t2)J=0
Cht ¥ ring: 2t(t+2)=(t+2— 4—t2)(t+2+ﬂ).Dodé:
(t—1—ﬁ)(f+2—ﬁ)[(t+2+ﬁ)(tz—2+(t+1)ﬁ)+2(t+2)):0
c(t—1—@)(t+2— 4—t2)(t2+4t+4+(2t3+3t) 4—t2):0
@(JE—1—\/E)(\/E+2—\/2—_3¢)A=O

Trong d6: A =6+x+42+x +(2x+7)4-2* >0vxe[2;2]. Vay:

Truong hop 1: V2 +x =1+y2-x < 2+x=3-x+2y2-x

—<x<L2
S22-x=2x-1<12 @ng (Théa man).
4(2-x)=4x" —4x+1

Truong hop 2: V2 +x+2-+2-x =0
@J2+x(2+J2—x)+(2—J2—x)(2+Jz—x)=0
@x/2+x(2+x/2—x)+x+220<:>«/2+x(2+«/2—x+«/2+x):0
Vi 2++/2-x++2+x>0 do d6 x=—2 (Thoa man diéu kién).

7

Két lugn: Phuong trinh c6 hai nghiém phan biét x=-2,x=—.

Bai 8: Giai phuong trinh: 37x—8 +1=(V2x-1-1)

biéu kién: x > % .
Dit t =/2x—1>0, phuong trinh tré thanh:

37(t2 +1J—8 +1:(t—1)2 o3 7t -9 -2 e 7t -9 =(t2—2t)3
2 2 2

< 2% —12¢° +24t* +16t° —7t* +9=0 <:>(t—1)(t—3)(2t2(t—1)2 +4t+3)=0

N (\/Zx—l —1)(\/2x—1 —3)(2(2x—1)(\/2x—1 —1)2 +42x—1 +3] -0




Vi 2(2x—1)(x/2x—1—1)2+4»\/2x—1+3>0,Vx2%:x=1vx:5.

Két ludn: Phuong trinh ¢4 hai nghiém phan biét x=1vx=5.

Bai 9: Giai phuong trinh: 5x—6+5yx—1+yx>—1=0

Phan tich
An phu can dat: ¢ = \/3:
Sau khi tién hanh dat an phy, phuong trinh c6 dang:
5t —1+5t +t\t? +2 =0
Nhan ti lién hop can im: (3t 1P+t )
D€ dwa ra dwgc nhan ti trén can cha y lién hop nguoc:
(3t+1— P +1)(3t+1+«/ﬁ)=(8t2 +6t-1)

Bai giai
biéu kién: x>1.
Dit t =+/x—1, phuong trinh tré thanh: 51> —1+ 5t + t\t> +2 =0

@—(3t+1—x/t2+2)t+(8t2+6t—1)=0
<:>—(3t+1—«/t2+1)t+(3t+1—x/t2+1)(3t+1+x/t2+1)=0
<:>(3t+1— t2+1)(2t+1+x/t2+1)=0

<:>(3x/x—1—x/x+1 +1)(x/x+1+2\/x—1 +1)=0

Vi vx+1+2x=14+1>0 do dd 3Jx—-1+1=+x+1
S 9x—8+60x—1=x+1<=6Jx-1=9-8x
9
1<x<— _
o 8 c>x:—45 332ﬁ

36(x~1)=(9-8x)’

(Thoa man diéu kién).

Két luan: Phuong trinh c6 nghiém duy nhat x = # .

Bai 10: Gii phuong trinh: 4x+3+2y1—x> —41+x =0

Phan tich
An phu can dat: t =+1+x
Sau khi tién hanh dat an phy, phuong trinh c6 dang:



47 —4t —1+2ty2 - =0
Nhan ti lién hop can im: (t—l— 2—t2)
D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:
(t—1+’\/2—t2)(t—l—’\/2—t2)=2t2 -2t-1
Bai giai
Diéu kién: -1<x<1.
Dit t=+/1+x, phuong trinh tr¢ thanh:
47 —4t —1+2tN2 -7 =0 c>2t(t—1+x/2—t2)+(2t2—2t—1)=0

@2t(t—1+ﬁ)+(t—1+ﬁ)(t—1—ﬁ)=o
<:>(3t—1— 2—t2)(t—1+«/2—_t2)=0
@(3J1+x—¢1—x—1)(J1+x +«/1—x—1)=0

Trueong hop 1: 3\/1+_x—\/1—_x—1=0 <:>3\/1+_x=\/1—_x+1

<:>9x+9=2—x+2x/1—x <:>10x+7=2~\/1—x

7
——=<x<1 aj —
<< 10 @x:$ (Théa man diéu kién).

(10x+7)" =4(1-x)

Truong hop 2: V1+x +y1-x-1=0 & 1+x+y1-x =1

& 2+241-x* =1 2{1-x* =—1 (Phuong trinh v nghiém).

Két lugn: Phuong trinh cé nghiém duy nhat x = @ .

Bai 11: Giai phuong trinh: 5x —15— 631+ x +124/1—x +15y1-x* =0

Phan tich
An phu can dat: t =+1+x
Sau khi tién hanh dat an phy, phuong trinh c6 dang:

5t* =206t + (15t +12)2 -+ =0
Nhan ttr lién hop can tim: (t—2 2—t2)

D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:



(t—2 2—t2)(t+2 2—t2)=5t2—8

Diéu kién: -1<x<1.
Dit t =+1+x, phuong trinh tré thanh:
5t* =206t + (15t +12)2 -+ =0

<107 4012t + (15t +12)2y2—#* =0
<:>—(15t+12)(t—2 2—t2)+25t2—40=0
<:>—(15t+12)(t—2 2—t2)+5(5t2—8)=0
<:>—(15t+12)(t—2 2—t2)+5(t—2 2—t2)(t+2 2—t2)=0
<:>(t—2 2—t2)(5t+10 2—t2—15t—12):0
<:>(t—2x/2—t2)(5«f2—t2—5t—6)=0
@(x/1+x—2x/1—x)(5x/1—x—5x/1+x—6):0
Tru’(‘ynghqplzm—Zﬁ:O@x:%.

Truong hop 2: 5y1—x —5y1+x —6=0 < 5J1—x =5J1+x +6

25-25x=61+25x + 6031+ x < —(36+50x) =601+

18
<x<-22
& —(18+25x)=30\1+x < *=7%5 P

(18+25x)" =900(1+x) >

Két lugn: Phuong trinh c6 hai nghiém phan biét x = 3 va x = —% .

Bai 12: Gidi phuong trinh: (x2 —l)x/x+1 —(x2 +1)x}x—1 —x*+2=0

Phan tich
An phu can dat: t =+/x-1
Sau khi tién hanh dat an phy, phuong trinh c6 dang:

(t4+2t2)\ft2+2—t5—t4—2t3—2t2 —2t+1=0



Nhan ti lién hop can im: («/tz 2 1)
D€ dua ra dwoc nhan t trén can cht y lién hop nguoc:

(’\/tz+2—t—1)(’\/t2+2+t+1)=1—2t

Bai giai

Diéu kién: x>1.
Dit t =+x—1, phuong trinh tré thanh:
(t4+2t2)«/t2+2—(t4+2t2+2)t—t4—2t2+1=0
<:>(t4+2t2) P2t 2% 212 _241=0
<:>(t4+2t2)(x/t2+2—t—1)+(1—2t)=0
<:>(t4+2t2)( t2+2—t—1)+(x/t2+2—t—1)(x/t2+2+t+1)=0
<:>(t4+2t2+t+1+x/t2+2)(x/t2+2—t—1)=0
<:>(x2+\/x+1+x/x—1)(x/x+1—x/x—1—1):0
Vi 2 +0x+140x-1>0 dodd Jr+1-Vx—-1-1=0=Jr+1=Jx-1+1

Sx+l=x+2Jx-1< x—lzécx:z (Thoa méan diéu kién).

Két ludn: Phuong trinh ¢6 nghiém duy nhat x = Z .

Bai 12: Giai phuong trinh:

3x+3—2+2x% +5x+2 +2(\/x+2)3—(x+5)x/2x+1 —0

Phan tich
An phu can dat: t=+x+2
Sau khi tién hanh dat an phy, phuong trinh c6 dang:
26+ 31 =3~ (£ + 2t +3)2¢* -3 =0
Nhan ttr lién hop can tim: (Zt +1+4/28% - 3)
D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:

(\/2# -3 +2t+1)(2t+1—x/2t2 —3)=2t2 +4t+4

Bai giai



Diéu kién: x > —% .

Dit t =+/x+2 . Khi d6 phuong trinh tré thanh:

2 +3t> =3~ (£ + 2t +3)\21* -3 =0
<:>4t3+8t2+8t—(t2+2t+3)(\/ﬁ+2t+1)=0
czt(ztz+4t+4)—(t2+2t+3)(@+2t+1)=0
2(x/ﬁ+2t+1)(2t+1— P 3)—(t2+2t+3)(\m+2t+1):0
@( 2t2—3+2t+1)(2t(2t+1—m)—t2—2t—3)=0

( 247 — 3+2t+1)(3t2—3 2tm)=0
(
[Vart -3

f—

fl

II

212 — 3+2t+1)((2t —3) 2tx/2t2—3+t2)=0

< (V282 - )( 212 —3+2t+1) 0

<:>(\/2x+1—x/x+2) (sz+1 +ox+2 +1):0

Vi 2x+1+42x+2+1>0 do dd 2x+1-x+2=0=x=1.

Két ludn: Phuong trinh ¢6 nghiém duy nhat x=1.

Bai 13: Giai phuong trinh: 3x* ~3x -9 -2(x* ~2)\x+3+(x* +4)Jx =0

Phan tich
An phu can dat: ¢ = \E
Sau khi tién hanh ddt an phuy, phuong trinh 6 dang:
0 +3t* =3¢ + 4t —9-2(#* ~2 V¥ +3 =0
Nhan tir lién hop can tim: (t +3-2VF + 3)
D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:
(£+3-24F +3)(t+3+2F +3) =3¢ +6t -3
Bai giai
Diéu kién: x>0.
Dit t=/x . Khi d6 phuong trinh tro thanh:



0 +3t* ~ 3¢ + 4t —9-2(t* ~2 V¥ +3 =0
<:>(—3t2+6t—3)+(t4—2)(t+3—2 t2+3):0

<:>(t+3—2 t2+3)(t+3+2 t2+3)+(t4—2)(t+3—2 t2+3)=0
<:>(t+3—2 t2+3)(t4+t+1+2 t2+3):0
@(ﬁ—2ﬁ+3)(\ﬁ+2m+xz+l)=0

Vi Jxr+2dx+3+2%+1>0 do dd Jx —2Jx+3+3=0=x+3=2Jx+3

<:>x+9+6\E=4x+12<:>3x—6\ﬁ+3=0<:>3(\ﬁ—1)2=O<:>x=1.

Két lugn: Phuong trinh ¢6 nghiém duy nhat x=1.

Bai 14: Giai phwong trinh:

3x? +2x+1—(x2+x—2)x/x+2—(x2+x+1)«/3—x— 6+x—x>=0

Diéu kién xac dinh: -2<x<3.
Dat t=+/x+2 . Khi d6 phuong trinh tré thanh:
—5 43¢ + 33 — 1082 —9—(t4 —3t +t+3) 5-12=0

e —(t' =38 +t+3)(t=3)—(t' =3 +£+3)5-1* =0
ot -3¢ +t+3)(xf5—t2 +t—3)=0

@(3—Jx+2—J3—x)(Jx+2 +x2+x+1):0

©(3—\/x+2—«/3—x)£4x+2+(x+%]2+2}=0

2
Vi x+2 +(x+%j +Z>0 do dé:

3-Vx+2-V3-x=0=3=yx+2+/3-x
c>9=5+2\/x+2«/3—x S2=x+2{3-x =ox=-1,x=2.

Két ludn: Phuong trinh ¢4 hai nghiém phan biét x=-1,x=2.

Bai 15: Giai phuong trinh:

2x? —2—x2x/x+1+2xx/x2 —1—(3(2 +x)x/x—1 =0

Diéu kién xac dinh: x>1.



Dit t =+/x—1, phuong trinh tré thanh:

2(t2 +1)2 —2—(t2 +1)2 JP +2+2t(t2 +1)»\/t2 +2—((t2 +1)2 +(t2 +1))t=0
< 2tt 1442 —(t4 + 212 +1)x/t2 +2 +(2t3 +2t)x/t2 +2 —(t4 +3t2 +2)t =0
<:>—t5+2t4—3t3+4t2—2t—(t4—2t3+2t2—2t+1) 2 42=0

<:>—t(t2+2)(t2—t+1)—(t4—2t3+2t2—2t+1) 2 42=0

QW[MHt%T +%Jt+(t2 +1)(t1)2J0

c>\/x+1[x/x+1[(x/x1%j2+2}Jx1+x(JX11)ZJO

Phuong trinh vo nghiém véi moi x>1.
Két ludn: Phuong trinh v6 nghiém.

Bai 16: Giai phwong trinh: x+3+\/1+x —xfl—x —3\/1—x2 =0

Phan tich
An phu can dat: t=+1+x
Sau khi tién hanh dat an phuy, phwong trinh ¢6 dang:
£ +t+2-(3t+1)y2-# =0
Nhan tr lién hop can tim: (t —N2-# )
D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:

(t—\/2—t2)(t+x/2—t2)=2t2—2

Bai giai

Diéu kién xac dinh: -1<x<1.

bit t =+/1+x . Khi d6 phuwong trinh trd thanh:
P2+t -N2- ~302—1 =0

S +t+2-(3t+1)V2-# =0

& (3t+1)(t V2= ) (2 ~2) =0

<:>(3t+1)(t— 2—t2)—(t—x/Z—tz)(t+\j2—t2)=0




@(t—\/Z—_tz)((?)t+1)—(t+\/g)):0
<:>(t— 2—t2)(2t+1— 2—t2)=0

& (Visx —VI=x)(21+x —1-x+1)=0
Truong hop 1: V1+x —1-x =0 x=0.

Truong hop 2: 24/1+x —1-x +1=021+x +1=1-x
S4x+5+41+x=1-x = 4J1+x=—4-5x

4 4
“1<x<—— -1<x<—— 24
& 5 = 5 @x:—g .
16(x+1)=(4+5x)"  [16(x+1)=25x" +40x+16
Két ludn: Phuong trinh ¢6 hai nghiém phéan biét x=0,x = —% .

Bai 17: Giai phuong trinh: 3x—10+3v2+x —642—x + 44— x> =0

Phan tich
An phu can dat: t=+2+x
Sau khi tién hanh dét an phuy, phwong trinh ¢ dang:
3t* +3t—16+(4t—6)4—t* =0
Nhan tt lién hop can tim: (t —244-+# )
D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:
(=244 )(t 22— ) =56 16
Bai giai
Diéu kién xac dinh: —2<x<2.
Dit t =v2+x . Khi d6 phuong trinh tré thanh:
3(t*~2)-10+3t-6\4—# +4t/4— 1> =0

< 3t* +3t—16+(4t—6)V4—t* =0
<:>—(2t—3)(t—2 4—t2)+5t2—16=0
e—(2t=3)(t -2 | (1-244-F )(t+ 22 ) =0

o (t-2 4—t2)((t+2 4—t2)—(2t—3)):0



<:>(t—2\/4—t2)(2\/4—t2—t+3)=0
<:>(\/2+x—2\/2—x)(2\/2—x—x/2+x+3)=0

Truwong hop 1: x/2+x—2x/2—x:O<:>2+x:4(2—x)<:>x:g

Truong hop 2: 242 —x —\2+x+3=0<2y2-x +3=+2+x
S8-4x+9+12y2-x =2+x <1242 -x =-15+5x
<:>5(3—x)+12\/2—x=0 (Phuong trinh vo nghiém V-2<x<2).

Két lugn: Phuong trinh ¢4 nghiém duy nhat x =g

Bai 18: Giai phuong trinh: 3x* —3x—9 —2(x2 —2)x/x +3 +(x2 + 4)\/; =0

Phan tich
An phu can dat: t=\/;
Sau khi tién hanh dét an phuy, phwong trinh ¢6 dang:
t5+3t4—3t2+4t—9—2(t4—2) £ +3=0
Nhan ti lién hop can tim: (t+3—2 t* +3)
Dé dwa ra dwgc nhan ti trén can cha y lién hop nguoc:
(t+3—2 t2+3)(t+3+2 t2+3)=—3t2+6t—3
Bai giai
Diéu kién xac dinh: x>0.
Pt t=/x . Khi d6 phuong trinh tré thanh:
3t4—3t2—9—2(t4—2)x/t2+3+(t4+4)t=0
<:>t5+3t4—3t2+4t—9—2(t4—2) £ +3=0
<:>(t4—2)(t+3—2 t2+3)—3t2+6t—3=0
(- 2)(t+3 2 3)+(t+3—2 t2+3)(t+3+2 t2+3)=0
@(t+3 2 )((t4—2)+(t+3+2 t2+3)):0
(t+3 2 )(t4+t+1+2 t2+3)=0
( x+3+3)(\/;+2x/x+3+x2+1)=0



Vi Jx+2Jx+3+2> +1>0,vx>0. Do dé:
Jr-2x+3+3=0Vx +3=2Jx+3 o x+6Jx +9=4x+12
<:>3x—6\/§+3=0<:>3(\ﬁ—1)2 0o x=1.

Két lugn: Phuong trinh ¢4 nghiém duy nhat x=1.

Bai 19: Giai phwong trinh:

3 —=2x =3+ (2x+3)W1-2* +(x=3)VT+x +(2x+3)VT-x =0

Phan tich
An phu can dat: t=+1+x
Sau khi tién hanh dét an phuy, phwong trinh ¢ dang:

P -4 —4t+(2t3 +t)x/2—t2 +(2t2 +1) 2-* =0
Nhan tir lién hop can tim: (Zt 2 )

D€ dwa ra dwgc nhan ti trén can cha y lién hop nguoc:

(Zt— 2—t2)(2t+\/2—t2)=5t2—2

-----

Diéu kién xac dinh: -1<x<1.
bét + =1+ x . Khi d6 phuwong trinh tré thanh:

(t2—1)2—2(t2—1)—3+(2(t2—1)+3)t 21 +((# -1)-3)¢
+(2(£-1)+3)¥2-1 =0

St =28 +1-28 +2-3+(28 —2+ 32— + £ —4t
2t2—2+3)ﬁ:0
<:>t4+t3—4t2—4t+(2t3+t) 2-# +(28 )
St -4 4t + (28 426 11+ 12— F =0
£ (t+1) =4t (t+1)+ (28 (£ +1) + £+ 1)V2-F =0
& (t1)(F —4t+ (22 +1V2-F ) =0
@(t+1)(5t3—2t—(2t2+1)(2t—\/2—_tz)):0



o (t+1)(¢(57 -2)~ (28 +1)(2t—J2—_t2))=0
(t+1)t2t— 2= t 2t+ 2 tz) (2t2+1(2t— 2 t))zO
)
)

{
{
Ez 2- t)( (2t+ 2~ tz) (2t2+1)):

0

0

(t+1

0

(t+1)(2t V2= (2 -£ -1)=0

@%(t+ )( I —2t)(2 2t 2—t2)=0
<:>%(t+1)( 2—2t)(t2—2t 2—t2+(2—t2))=0
(t+1)( 22 —Zt)( —\/2—_t2)2=0

@%(erl)(x/l—x—2x/1+x)(«/1+x—x/1—x)2 -0
Cht y réang J1+x+1>0,v-1<x<1.Do d6 ta 0 2 treong hop sau:
Trueong hop 1: \/ﬁ:%ﬁ@l—x:@%x@x:—%
Truong hop 2: J+x-1-x=0=x=0.
3

Két ludn: Phuong trinh ¢6 hai nghiém phéan biét x=0,x = 5

Bai 20: Giai phuong trinh: xy/x® —3x +vx* =3 —x—3—-x =0

Phan tich
An phu can dat: ¢ = \ﬁ
Sau khi tién hanh ddt an phy, phuwong trinh 6 dang:
(£ +1)NE =3 —t-3=0
Nhaén ti lién hop can tim: (\/t" -3- t)
D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:

(\ft4 —3—t)(\ft4 —3+t):t4—t2—3

-----

Diéu kién xac dinh: x > \/5 .
Dt t=/x . Khi d6 phuong trinh tro thanh:
P =3+t =3 -1 =3-t=0




& (Ve =3 = )( (r+ )+ =3 +1) =0.
Chlﬁyréng: (x+1)\f;+x/x2 -3 +1>O,Vx2\/§.

2_x-3=0
Do dé: Vx* -3 -Jx =0 oY @xzﬂ.
xZ\/g 2

Két ludn: Phuong trinh ¢6 nghiém duy nhat x = >

1+x/§

Bai 21: Giai phwong trinh:

ﬁ-9x+8+Jaﬁ—x—1=(zﬁ—1)2x—1—Q%+2yhx+1

Phan tich

An phu can dat: ¢ = V2x-1
Sau khi tién hanh dét an phy, phwong trinh ¢6 dang:

4P—2#+8ﬁ+3%2—%—30—@4+%2+%+9)6ﬂ+10:0

Nhan tr lién hop can tim: (4t —2 -6t + 10)

D€ dua ra dwgc nhan t trén can chu y lién hop nguoc:

(4t—2—-(ﬁz+10x4t—2+xﬁﬁ2+10)=10ﬁ—46t—6

Bai giai
aa LA 1
biéu kién xac dinh: x> 5

D4t an phu t =+/2x—1. Khi d6 phuong trinh tré thanh:

241 #+1 #+1
-9 +8+t,[3 +1=
2 2 2




<:>2(t2+1)2—36(t2+1)+64+4tW
=4t((t2+1)2—2)—((t2+1)2+8) 6(1 +1)+4
&2t + 417 +2 361" —36+ 64 + 416t +10 =
at(t* 28 ~1) (¢ +28 +9)J6r* +10
> 4t° 21" +88° + 326> —4t - 30— (¢* +28* + 4t + 961> +10 =0
<:>20t2—32t—12+(t4+2t2+4t+9)(4t—2—m)=0
<:>2(10t2—16t—6)+(t4+2t2+4t+9)(4t—2— 6t2+10)=0
<:>2(4t—2— 6t2+10)(4t—2+M)+
(t4+2t2+4t+9)(4t—2—m)=0
4t -2 -6 110 )(2(4t—2+M)+t4+2t2+4t+9)=0

(4t 2—Jot? +10)(2\/6t 10+ 428 +12t+5) 0

0

a2x—1-23x+1- 2)(4\/3x+1+12\/2x 1+4x2 +4)=o

<~
<~
<~

(2x/2x—1—«/3x+1—1)(3\f2x—1 +\Bx+1 +x2+1)=0

Vi 3x/2x—1+\/3x+1+x2+1>O,Vx2%.

Do dé: 242x—1-/3x+1-1=0<242x—-1=+/3x+1+1
<:>4(2x—1)=3x+1+1+2x/3x+1 > 8x—4=3x+2+23x+1
2
(5x—6) =4(3x+1) 36+4@
oSx=——

&5x—6=23x+1< 6

x>— 25
5

36+4\/_

Két lugn: Phuong trinh c6 nghiém duy nhat x



B. EP TICH GIAI PHUONG TRINH BANG AN
PHU KHONG HOAN TOAN.

I. Dt van dé:
Day la mot dang phwong phap giai quyét cac phuwong trinh c6 dang
AVB =C bing cach nhém vé nhan tir ma khong can quan tim dén nghiém
ctia phuong trinh. Céc buoc lam nhw sau:
Budc 1: dit t=+/B diéu kién ¢20.
Xét phuwong trinh tong quat c6 dang at’ — At +C —aB=0.
Budc 2:
e DaGi voi phuong trinh vo ty mot bién x : Gan chox =100 khi d6 ta
duoc phuong trinh bac hai véi an la t va thamsd la « .
e D6i véi phuong trinh vo ty hai bién x,y : Gan chox =100,y = %
khi d6 ta dugc phuong trinh bac hai véi anlatvathamséla « .
Budc3:

e Tinh A vatim « sao cho \/sz(a)lésé'hﬁ’utyvéa;tO
e Khitim VA= f(a) ching ta st dung TABLE v6i Start= —9; End =9;
Step =1 tim gid tri & # 0 thoa man diéu kién trén.
e Tatim duwoc « va tinh dugc \/Z .
Trong phin nay, ching ta sé chi dé cip dén viéc dit &n phu khong hoan
toan giai hé phuong trinh, ky ning dit 4n phu khong hoan toan giai hé
phuong trinh sé dugc dé cip sau.
II. Bai tap ap dung;
Bai 1: Giai phuong trinh sau: (xz + 1)x}x3 +x-1=2x"+2x+3 (1)
Phan tich
Dat Vx® +x—1=t vdi t>0 =+ =x" +x—1 khi d4 theo phuwong trinh tong
quat ta di tim a vay phuong trinh da cho c6 dang nhw sau :
at® —(xz +1)t‘+2x2 +2x+3—oc(x3 +x—1)=0 (2).

Gan gia tri cho x =100 khi d6 phuong trinh ( 2)



< at’ +101t+223-1009 =0 .

Téi day ta tién hanh giai A véi thams6 avavdianlat.

A=(101) - 4ar(223-1009ar) = VA = /(101" - 4ar(223-1009)

Xétham s6 f () =& =[(101)’ ~4a(223-1009a).

Stt dung chitc nang TABLE détim « #0 va « nguyén sao cho f (a) =JA

o gid tri hitu ty:
Xét cong cu TABLE (mode 7) cho:
F(X)= \/(101)2 —4X(223-1009X)

Véi cac gia tri:

e START=-9.

e END-=09.

e STEP=1
Khi d¢ ta tim gid tri X sao cho F(X) nhan
gia tri httu ty va dong thoi X la gia tri
khac 0.
Duwa vao bang gia tri TABLE nhuw trén,
ta nhan thay véi X = -1 thi:
F(X)=123=100+20+3=x> +2x+3
Vay néu lya chon o =1 thi:

JA =% +2x+3

a=-1
f(a)=123

Do d6, néu ta lyra chon: {

Vay voi cach ddt an phu la t va o =-1ta duwgc phuong trinh ¢
JA =123=100+20+3 =2 +2x+3:>A=(x2 +2x+3)

Vay khi dé phueong trinh da cho c6 dang nhu sau:
—t* —(x2 +1)t+(2x2 +2x+3)+(x3 +x—1)=0 :

F(X)

—9 587.4904...
-8 525.0152...
—7 462.8271...
—6 401.0598. .
-5 339.9426...
—4 279.9017...
-3 221.8129...
-2 167.7170...
-1 123
0 101

1 115.5205...

2 156.7194...
3 209.4015...
4 266.8501...
5 326.5593...
6 387.4854...
7 449.1336...

8 511.2426...
9 573.6627...

2

—JA=123=x%+2x+3.




= —(x2 +1)t+(x3 +2x7 +3x+2)=0.

:>A=(x2 +1)2 —4(x3 +2x° +3x+2)=(x2 +2x+3)2 :>x/Z=(x2 +2x+3) )
Khi d¢, bﬁing cong thirc nghiém ctia phuong trinh bac 2, ta thu duwoc hai
nghiém sau :

t_x2+1+x2+2x+3__(x2+x+2)
o 2 2
2 a2 _
pX +1 x2 2x 3:x+1

bén day phuong trinh sé duoc viét dudi dang nhan ti nhu sau :

[t+¥j(t—x—l):0®(2t+xz+x+2)(t—x—1)=0

<:>(x2+x+2+2 x3+x—1)(x+1—x/x3+x—l)=0

Bai giai

Diéu kién xac dinh VxeR.

(x2+1)4\/x3+x—1:2x2 +2x+3
x2+x+2+2 x3+x—1)(x+1—x/x3+x—l)=0

@[ e 312 x3+x—1}(x+1— x3+x—1)=0
1 3 4
Z +—= +2 x*+x—-1>0VxeR do dé:

+x—

= DN (x/x3+x—1)2=(x+1)2@{(x3+x—1)=x2+2x+1
x+1>0 x+120
Cj{ﬁ—xZ—x—ZzoCj%x—ZXx?+x+Q=0:3x:2
x+1=>0 x+1>0

Két lugn: Vay nghiém cua phuong trinh 1a x=2.

Bai 2: Giai phuong trinh sau : (x + 1) 6x> —6x+25=23x—-13

Phan tich



Trong bai toan nay ta dung phwong phap dat an phu khéng hoan toan .
Dit6x* —6x+25 =t v6i ¢ > 0khi d6 ta di ima # 0 theo phuong trinh
tong quat da cho c6 dang nhu sau.

at* +(x+1)t—(23x—13) - a(6x* —6x+25)=0. (2)

Ta gan cho gid tri cia x =100 khi d6 phwong trinh (2 )da cho ¢ dang.
at® +101t —2287 594250 =0 = A =(101)" +4ar(2287 +59425cr)

=+a= \/(101)2 +40(2287 +59425c1) .

Xétham s6 f (o) =& =[(101)" +4c:(2287 + 59425 .
Stt dung chitc nang TABLE trong Casio tim « =0 va c6 gia tri nguyén Véi

Start=-9, End=9, Step=1tacd:

{?(20!1)—507:>«/Z=507=500+7=5x+7:>A=(5x+7)2

Khi d6 phuong trinh da cho cé dang

£+ (x+1)t—(23x—13)—(6x> —6x+25) =0 .

ot +(x+1)if—(6x2 +17x+12)=0.

T6i day chung ta di giai phuong trinh trén theo an t

= A=(x+1) +4(6x* +17x+12) =25x* +70x +49 = (5 +7)’

Nghiém ctia phuong trinh la:

tz—(x+1);t(5x+7) Cres
=
t:—(x+1)—(5x+7) __(3x+4)
2
Bai giai

Diéu kién xac dinh VxeR.

Ta cd: (x+1)V6x* —6x+25=23x-13

<:>(2x+3— 6x2—6x+25)(3x+4+x/6x2—6x+25)=0



4
x<—=
Traong hop 1: —(3x+4)=v6x" —6x+25 < 3

(3x+4) =6x* —6x+25

4
< ——
=173 & x=-27 -5 (Théa man).

3x* +30x-9=0

Truong hop 2: 6x* —6x+25=2x+3
2
/ 2 _ 2
eJoxt —6x+25=2x+3 ( 6x 6“25) (2x+3)

2x+3>0
2 _
40 124 +9=6x° —6x+25 | 2% ~18x+16=0 1 4
& =S 3 =
224320 >3 _

Két lugn: Tap nghiém cua phuong trinh dachola: xe {1; 8-5-27 } .

Bai 3: Giai phuwong trinh : (xz —1)x/2x2 —x+15=x"+2x" +6x-9

Phan tich
Dit V222 —x+15=t véi t>0khi d6 ta di im « theo phuong trinh t5ng
quat da cho nhu sau :
at* +(x* =1)t=(x* +2x" +6x—9)—a(2x* —x+15)=0. (2)
Gan gia tri cho x =100 khi dé phuwong trinh (2 ) c6 dang :
at® +9999t —1020591-19915a =0.

Nuc nay ta coi anlatva «tham so, tinh A cho phuong trinh trén

A=(9999)" +4(1020591 +19915¢)

=JA= \/(9999)2 +40(1020591+19915¢ ) ,

Xétham s3 f () =V =,[(9999)" +4e(1020591 + 199150

Dung chuc nang TABLE trong Casio tim « #0 vala sd nguyén véi
Start=-9, End= 9, Step=1tacd:



a=1
f() 10205:»\/Z=10205:10000+200+5=x2+2x+5
a)=

Phuong trinh da cho c6 dang :
t* +(x2 —1)1‘ (x +4x° +5x+6)

A=(x2—1)+4(x3+4x2+5x+ ) ( 2+2x+5)2:>x/Z=(x2+2x+5) :
( ) ( +2x+5)
( 1)- (x +2x+5)

Bai giai

=x+3

=—x?—x-2

Diéu kién x4c dinh Vx eR.

( 2 1)«/2x —x+15=x>+2x* +6x—9
x+3—x/2x —x+15)(x +x+2+x/2x —x+15) 0

2
o (24322 —x+15){(x+3j +£+x/2x2—x+15}=0

( —J +—+ 2x —x+15>0vVxeR.

Do db x+3=+2x*-x+15.

2
2x? —x+15) {x2+6x+9:2x2—x+15 {x 1
o = =
x+3=0

x=>-3

Két Ludn: Vay tap nghiém cta phuong trinh 1a x e {1;6} .

Bai 4: Giai phuong trinh : (x* + 8)\/2362 ~12x+14 =x° —4x* +14x-29 .

Phan tich
Dat V2x* —12x+14 =¢t, + >0 =#* =2x* —12x + 14 khi d6 theo phuong trinh
tong quat ta di tim « va phuong trinh da cho c6 dang .
at* +(x* +8)t—(x” —4x> +14x—29) — (2% ~12x +14)=0. (2)



Gan x =100 cho phuong trinh (2) ta co
at’® +10008t —961371-18814a =0
Téi day ta coi tla an cua phuong trinh va ¢ la tham s6 tinh

A=(10008)" +4a (961371 +18814c)

=A= \/(10008)2 +40/(961371+18814c) .

Xétham s6 f (o) =/A =,[(10008)" +4ar(961371+ 18814cr) .
Dung chtic nang TABLE trong Casio ta tim « sao cho a #0 va la mgt s0

nguyeén. Vi Start =-9, End =9, Step =1 ta thu duoc

=1
{j(oz)—mzoz:‘JZ =10202 =10000+200 +2 = (x* +2x +2)

Phuong trinh d3 cho

&8 +(x +8)t—(x" —4x" +14x-29) - (24> ~12x+14) =0

= +(x2 +8)t—(x3 -2x7 +2x—15)=0.

A=(x*+8) +4(x* ~22% +20-15)=x* +42° +8x> +8x +4=(x* +2x+2)
= A =(x* +2x+2).

—(xz +8)+(x2 +2x+2)

t= =x-3

2
—(x2 +8)—(x2 +2x+2)
2

Bai giai

t:

=—x"—x-5

Diéu kién xac dinh VxeR.

Ta c6: (x2 +8)x/2x2 —12x+14 =x* —4x* +14x—29
<:>(x—3— 2x? —12x+14)(x2 +x+5+4222 —12x+14)=0

2
@(x—?)— 2x2—12x+14)[(x+%] +%+x/2x2—12x+14J=0

2
Vi (x+i) +%+\/2x2—12x+14 >0VxeR.



Do dé x—3=+2x* -12x+14

X_BZO x23
= 2 ) <4, oSx=4
(x-3) =2 -12x+14  |[x* —6x+5=0

Két lugn : Vay nghiém ctia phwong trinh da cho x=4.

Bai 5: Giai phuong trinh : (x* +2x+7)\/2x2 ~12x+11=x* —x? +11x-21

Phan tich
Dit J2x* —12x+11=t¢, t>0, #* =2x*> —12x+11 theo phuong trinh tong
quat ta di tim «a c6 dang nhu sau:
at’ +(x2 +2x+7)i§—(x3 —x +11x—21)—0¢(2x2 —12x+11) =0.
Gan gia tri cho x =100 vao phuong trinh trén
< at® +10207t —991079 —18811a =0.
A=(10207) +4c(991079 +18811)

=A= \/(10207)2 +40(991079 +18811) .

Xéthams8 f(a)=+/A= \/(10207)2 +40(991079 +18811cr) .

Dung chtic nang TABLE trong Casio d€ tim a sao cho « #0 va la mot sO

nguyeén vdi Start=-9, End =9, Step = 1 thu dwoc két qua nhw sau.

a=1
{f(a)_104033«/Z=104O3=10000+400+3=‘x2 +4x+3‘.

Khi d6 phuong trinh da cho:
&P+ +2x+7 )t —(x" -2 +11x-21) - (2x* —12x+11) =0.

= +(x2 +2x+7)t‘—(x3—x2 —x—10)=0 (2)

A=( 420 +7) +4(x* —x* —x-10)=(2* +4x+3) = VA =|r* +4x+3].
. —(x2 +2x+7)2+(x2 +4x+3) I

. —(x2 +2x+7)2—(x2 +4x+3)

f—

:—(x2 +3x+5)



Bai giai
Diéu kién xac dinh Vx eR.

Ta co: (x2 +2x+7)\/2x2 —12x+11 =2 —x® +11x-21
<:>(x2+3x+5+\/2x2—12x+11)(x—2— 2x2—12x+11)=0

2
@{(x+§} +14—1+\/2x2—12x+11j(x—2— 2x2—12x+11)=0

2
Vi (x+§} +%+x/2x2—12x+11 >0 VxeR.
Do d6 x—2=+2x* -12x+11

>

x=2>0 £ x22

& 2 ) <9, Silx=leox=7
(x-2) =20"-12x+11 (¥ -8x+7=0 ||

Két ludn : Vay nghiém ctia phwong trinh da cho x=7.

Bai 6 : Giai phuong trinh (x* —x+10)V10x* ~47x +53 =3x" ~11x +42x ~ 74

Phan tich

Dit \10x? —47x+53 =, >0, =10x> —47x+53 . Ntic nay ta di tim o
theo phuong trinh tong quat.

at* +(x* —x+10)t —(3x° —11x* +42x —74) - (10x* —47x+53) =0 . (2)
ta gan gid tri cia x =100 vao phuong trinh (2)

at® +9910t — 2894126 —95353a =0

A=(9910)" +4cr(2894126 + 95353¢:)

=A= \/(9910)2 +40r(2894126 + 953530 ) .

Xétham s3 f (o) =v/A =[(9910) + 4ar(2894126 + 95353

Dung chitc nang TABLE trong Casio dé€ tim a sao cho « #0 va la mdt s6
nguyeén vdi Start=-9, End =9, Step = 1 thu dwoc két qua nhw sau.

=1
{?(a)_10496:>\/Z=f(a)=10496=10000+400+90+6=‘x2 +5x -4



Phuong trinh da cho
N +(x2 —x+10)t—(3x3 — 4y —5x—21)=0 :
A=(x* —x+10) +4(3x° ~dx* ~5x-21)=(x* + 5 -4) .

—(xz —x+10)+(x2 +5x—4)

t= > =3x-7
Nghiém ctia phuwong trinh
—(x2 —x+10)—(x2 +5x—4)
t= 5 =—x"-2x-7

Bai gidi
Diéu kién xac dinh VxeR.

Ta c6: (x2 —x+10)x/10x2 —47x+53 =3x> —11x% +42x — 74

<:>(3x—7—\/10x2 —47x+53)(x2 +2x+7 41022 —47x+53)=0

& (3x-7 10" ~47x+53 ) (x +1)" + 6+ V10x* ~47x 53 =0

Vi (x+1) +6+10x* —47x+53 >0Vx eR.

Do d6: 3x—7=+10x* -47x+53 .

3x—720 7 Xz
= ) = 3 = Sx=4
(3x—7)" =10x" —47x+53 {

—_ [SSEIRN

x> —5x+4=0

Két lugn : Vay x =4 la nghiém cta phuong trinh da cho.

Bai 7: Giai phuong trinh x* +2x—1+(x—1)Jx+2=0.

Phan tich :
Dt x+2=t, t>0 khi d6 #* =x+2Ndcnay ta di tim « theo phuong
trinh tng quét at’ +(x—1)t‘+(x2 +2x—1)—a(x+2) =0.(2)

Gén x=100 cho phuong trinh (2 )ta cé at’ +99t+(10199-102a)=0

A=(101)" ~4(10199 ~102) = /A = \/(99)2 ~4a(10199-102c2)

Xéthams3 f(a)=vA =\/(99)2—4a(10199—102a) :



Dung chiic nang TABLE trong Casio d€ tim & sao cho « # 0 va la mot s6
nguyén vdi Start=-9, End =9, Step = 1 thu dugc két qua nhu sau.

{?(:052:305:f(a)=\/Z=305=300+5=|3x+5|
Khi d6 phuong trinh da cho c6 dang

28" +(x—1)t+(x* +2x 1) +2(x+2)=0.

28" +(x—1)t+(x* +4x+3)=0.

A=(x-1) +8(x* +4x+3)=9x> +30x+25=(3x+5)

t:—(x—1)+(3x+5) =_(2x+3)
- -4 2
t:—(x—l)—(3x+5)

=x+1

Diéu kién xac dinh x>-2.

Ta cé: x° +2x—1+(x—1)\/x+2 =0
<:>(2x+3+2x/x+2)(x+1—x/x+2)=O
Truwong hgp 1: x+1=+x+2

x+1=0 x>-1 _1_
| { -5

(x+1)2:x+2© x2+x—1:0<::> 2

2<x<—

N | W
N
+
&

Truong hop 2: 2x+3=-2Vx+2 < -

(2x+3) =4(x+2) 2
Két ludn : Nghiém ctia phuong trinh da cho la x = -1 ;\/g ,X=— 2 +2\/§ .

Bai 8 : Giai phuong trinh (x2 —5x) 5x* —3x+6 =2x" —12x* +16x—15

Phan tich



Dat \5x” —3x+6 =t, t>0, t* =5x" —3x+6 nlic nay ta di im hé s& « theo
phuong trinh tong quat .

at? +(x2 —5x)t —(2x3 —12x7 +16x—15)—05(5x2 —3x+6) =0.

Gan cho gia tri cia x =100 khi d6 phuong trinh tong quat da cho

at® +9500t — 1881585 —49706a =0 .

A=(9500)" +4cr(1881585+49706c)

=JA= \/(9500)2 +40(1881585 + 49706 )

Xéthams8 f(a)=+/A= \/’(9500)2 + 401881585 + 49706 )

Dung chtic nang TABLE trong Casio d€ tim « sao cho « #0 va la m§t s6

nguyén vdi Start = -9, End =9, Step = 1 thu dwoc két qua nhw sau.

Phuong trinh da cho <> 3+ +(x2 —5x)t —(2x3 +3x7 +7x+3) =0.
A:(x2 —5x)2+12(2x3+3x2+7x+3)= (x2+7x+6)2 =VJA=x"+7x+6

—(x2 —5x)+(x2 +7x+6)

. =—x’-x-6

2
—(xz —5x)—(x2 +7x+6)
2
Bai giai
Diéu kién xac dinh Vx eR. Ta co:

(x2 —5x) 5x% —3x+6 =2x> —12x* +16x—15

<:>(6x+3— 5x2—3x+6)(x2+x+6+xl5x2—3x+6)=0
1Y 23
@(6x+3— 5x2—3x+6)[[x+§J +Z+x/5x2—3x+6}=0

2
Vi (x+%} +2743+\/5x2—3x+6 >0VxeR.



1
x>—= B
Do d6: 6x+3=+5x> —3x+6 < 2 o xe 39 +/1149

(6x+3)" =52> ~3x+6 0

—39++/1149

Két lugn : Vay nghiém ctia phwong trinh x = o

Bai 9 Giai phuong trinh (x* +x+1)3/22% +8x -3 =27 +2x° ~x +9

Phan tich

Dit \2x* +8x—3 =t, t>0, t* =2x* +8x —316i day ta di tim hé s6 a theo
phuong trinh tong quat .

at2+(x2+x+1)t—(x3+2x2—x+9)—a(2x2+8x—3)=0.(3)

Gén x=10 vao phuong trinh (3 ) < at® + 111t —(1199 - 277 ) =0

A=(111) +40(1199 + 277a) =& =[(111) +4a(1199+277a).

Xétham s6 f (o) =v/A =[(111)’ +4a(1199+277a).

Dung chtic nang TABLE trong Casio d€ tim a sao cho « #0 va la mot sO

nguyén vdi Start=-9, End =9, Step = 1 thu dugc két qua nhw sau.

a=1
{f(a):135:>f(a)=«/z=l35=100+30+5=(x2 +3x+5)
Kkhi d6 phuwong trinh da cho c6 dang;:
£2 +(x2 +x+1)t—(x3 e +7x+6):0

2

Az(xz+x+1)2+4(x3+4x2+7x+6)=(x2+3x+5)

() (xe3x45)
_ —x+
:N/A_‘x +3JC+5‘<:> _(x2+x+1)—(x2+3x+5) )
f= > =23
Bai giai

2

biéu kién xac dinh Vx e [—oo,' —4-N22 } u[_4 +2 22 ;+oo] )



Ta cé: (xz +x+1)«/2x2 +8x-3=x>+2x>—x+9
<:>(x+2—x/2x2 +8x—3)(x2 +2x +3+4/2x2 +8x—3)=0

o (x+2-2% +8x=3)|(x+1)" #1426 +8x-3)=0
Vi (x+1)2 +14+42x* +8x-3>0Vxe [—oo; —4 _2@}{_4 +2@;+wJ
x+220
Do d6 x+2=v2x*+8x-3 < )
(x+2) =2x> +8x-3
x>-2
x=-2 o ara 1in
S, = x=—2+\ilﬁ<:>x=—2+\/ﬁ(Thoamandleuklen)
x +4x-7=0
x=—2—\/ﬁ

Két lugn : Vay nghiém ctia phuong trinh 1a x =—2++/11

Bai 10: Gidi phuong trinh (xz - S)x/2x2 —x+11=x" +16x-21

Phan tich
Dat V222 —x+11=t, 20, #* =2x? —x+11 ti day ta di tim hé s§ & theo
phuong trinh tong quat.
at* +(x* =5)t—(x* +16x—21) - (2x* —x+11) =0.
Gan gia tri cho x=100 vao phuong trinh tong quat
at® +9995t —1001579 —19911a =0.
A=(9995)" +42(1001579+19911c)

=A= \/(9995)2 +42(1001579 +19911a) .

Xétham s3 f (o) =v/A =[(9995)" +4e(1001579 +19911a) .

Dung chirc nang TABLE trong Casio dé€ tim & sao cho « #0 va la mdt s6
nguyén vdi Start=-9, End =9, Step = 1 thu duoc két qua nhw sau.



Phuong trinh da cho < 3t + (x2 —5)t —(x3 +6x* +13x + 12) =0.

A:(x2 —5)2 +12(x3 +6x7 +13x+12)=(x2 +6x+13)2 :>x/Z=(x2+6x+13)

Al

_ =x+

:\/Z—(x +6x+13) & t —(x*=5)—(¥" +6x+13) x> _px—8
- c - 6

Bai gidi
Diéu kién xac dinh VxeR.

Ta co: (xz —S)xi2x2 —x+11=x*+16x-21
<:>(x+3— 2x? —x+11)(2x2 +6x+8+1/2x2 —x+11)=0

2
<:>(x+3— 2x2—x+11){2(x+§j +%+\/2x2—x+11J=0

2
7
Vi 2[x+§} +E+x/2x2—x+11 >0 VxeR.

x+320 xX=
Do dd: x+3=+2x*—x+11 @{

2
(x+3)’ oy x411 _7-\37

Két lugn : nghiém cua phuong trinh x = {7 —;/3_7; 7 +;/3_7} )

Bai 11: Giai phuong trinh sau:

15x3+x2—3x+2—(15x2+x—5)x/x2+x+1:O

Phan tich



Dt x> +x+1=t, t>0, £ =x" +x+1 toi day ta di tim hé s6 a theo
phuong trinh tong quat.

at? —(15x2 +x—5)t+15x3 +x° —3x+2—a(x2 +x+1)=0 :

Gan gia tri cho x=100 vao phuong trinh tong quat

at®* —150095¢ + 15009702 — 10101 =0 .

A=(150095)" —4c(15009702 ~10101c)

=a= \/(150095)2 —4(15009702-10101a) .

Xéthams8 f(a)=+/A= \/(150095)2 —40(15009702 -10101cx) .

Dung chtic nang TABLE trong Casio d€ tim « sao cho « #0 va la m§t s6

nguyén voi Start=-9, End =9, Step =1 thu duoc két qua nhu sau.
a=2
{ f(er)=149695 ()= =149695 = 140000 + 9600 + 95
a)=

— JA =140000 + 10000 — 400 + 100 — 5 = 150000 — 300 — 5 = \15x2 —3x—5\

Phuong trinh da cho

< 2t? —(15x2 +x—5)t‘+15x3 —x?—5x=0.

A=(15x* +x—5)2 ~8(152° —2* ~5x) = (152° —3x—5)2 = A =[15x* 315
15x° +x—5+(15x2 —3x—5) 15x* = x—5

- 4 a 2
15x2+x—5—(15x2—3x—5)

B 4

Bai giai

t
<

t

=X

Diéu kién xac dinh VxeR.

Ta c6: 15x3+x2—3x+2—(15x2+x—5) x> +x+1=0

<:>(15x2 —x—5—2\/x2+x+1)(x—\/x2 +x+1)=0 (*)

Tiép tuc st dung ki thuat tdch nhan tir bang dat an phu khdng hoan toan ta
duoc:

(*)<:>2(2x—x/x2+x+1)(10x+2+5 x2+x+1)(x—x/x2+x+1):0



x>0 1+\fﬁ

Truong hop 1: 2x—\x* +x+1=0&< " Sx=
3x°—x-1=0 6

Truong hop 2: 10x+2+5Vx% +x+1 =05y +x+1=-10x—2
25(x +x+1)=(10x+2)" _ [75¢* +15x-21=0

= =
10x+2<0 10x+2<0

1429
10

=X (Théa man diéu kién).
X [2 o .. )x20 A
Truong hop 3: x=vx"+x+1<<¢ , , (vOo nghiém)
XT=x +x+

Két lugn : Nghiém ctia phuong trinh x =

1+\/va: —1—\/5
< .

10



POAN TRI DUNG

PHUONG PHAP

NHAN LIEN HOP

GIAl PHUONG TRINH, BAT
PHUONG TRINH VO TY

TAI LIEU ON THI TRUNG HOC PHO THONG QUOC GIA

PHAN TiCH VA LO1GIAICHI TIET

VTED.VN - SACH GIAO DUC TRU'C TUYEN UY TiN HANG DAU




\. TED Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

Hotline: 0976266202
LOI NOI PAU

Phwong phap nhan lién hop la mét trong cac
phwong phap quan trong gitp hoc sinh gidi quyét
cac bai toan phuwong trinh, bat phwong trinh vo ty
nhanh gon, chinh xac. Tuy nhién, nhan lién hop
nhw thé nao cho chuén lai 1a diéu khéng phai don
gian.

Phwong phap nhan lién hop c6 ban chéat 1am
xuat hién céc nhan t& cha phwong trinh, bét
phwong trinh. Chinh vi vay dé& xuét hién chinh xac
cac nhan t&r doi héi hoc sinh phai ndm chac duoc
bai toan c6 bao nhiéu nghiém va cac nghiém dé cé
tinh chat nhw thé nao, dé tr dé quyét dinh chi ra
phuwong thire lién hop cda phwong trinh.

Hy vong qua tdc phadm nay, cac em hoc sinh
sé c6 dwoc mot tai liéu bd ich dé cé thé tw tin khi
dbéi mat véi bai toan phwong trinh, bat phwong
trinh.

Moi y kién déng gép, xin vui Idng lién hé:
Facebook: http://facebook.com/toanthaydung
Email: dungdoan.math@agmail.com

Boan Tri Ding — CASIO MAN

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,

BAT PHUONG TRINH VO TY - DOAN TRI DUNG TRANG 1



http://facebook.com/toanthaydung
mailto:dungdoan.math@gmail.com

\. TED Vvn Sach gido duc trwc tuyén dwoc tin cay

x+4—2Jx+4:Jx+4(Jx+4—2):

nhét

n i Hotline: 0976266202
KIEN THUC CO BAN

Céac dang lién hop co ban.
Canbac2: VA -B=—2"5

JA +4B
A’ -B
Canbéac 2: A-+B =
' A++B
Canbac3: JA-B-— "B :
(%/K) +3/K3B+(3/§)
Can bac 3: YA +3B = - A+B .
((A) At +(4B)
Canbac3 A—fB-— ~ "B
A2+A$/§+($/§)
A’+B

Canbac3: A+3B =

A - AYB +(¥B)
Chu y 1: Lién hop véi can bac 3 mau sé lubn
la mét dai lwong khéng am.
Chud v 2: Khi co nhan t&r chung trong lién hop,
phai rat nhan t&r chung ra ngoai, chang han:

XN/X + 4
IX+4+2

4k = G (¢ -1) = XX

2.

. €/X_2+3/;‘+1
Dieu kién xac dinh va cac diéeu kién khac.
A=\VB=A>0B>0
A=BJC=C=>0,AB>0
A>CB<D
A<CB=>=D

A=C+JD=A>CD>0

A+B=C+D:{

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 2



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

PHAN BIET GIUA

Hotline: 0976266202

NGHIEM HUU TY VA NGHIEM VO TY

Viéc biét mét phwong trinh c6 bao nhiéu nghiém,
nghiém dé la nghiém vo ty hay hiru ty la v cung

quan trong.

Pé biét rd hon ta tham khao mét phwong trinh nhw

sau: X' —2x® —x+1=+/4x® —2x+1.

St dung may tinh cam
tay, truy cap vao chuc
nang TABLE (MODE 7)
va nhap ham sé:
F(X)=X*—2X* - X+1

—JAX? —2X +1

Math

PO =414 -2+ 1]

An dau = va chon gia trj
START = —2. START la
gia tri bat dau, thwong
dwoc dbdi chiéu tr diéu
kién xac dinh.

start?

Math

An dau = va chon gia tri
END = 3. END la gia tri
két thuc, thuworng duoc
doi chiéu twr diéu kién
xac dinh.

Ericd?

Math

An dau = va chon gia tri
STEP = 0.5. STEP la
buwdc nhay, hay con goi
la khoang céach gilra cac
gia tri cha bién sb.

step?

Math

0.5

Khi d6 nhan bang gia tri
cua ham soO ta thay co
moét nghiém hiru ty do la
x=0.

y
5
B

n
-ﬂ- 5

'

Fixl
0. 0804

1]
-0.6H1

Math

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 3



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

Hotline: 0976266202

Bén canh dé, ham sb
con dbi dau khi di x twr 2
dén 2.5, nhw vay c6 mot
nghiém voé ty nira trong
khoang nay ngoai x =0

Math
Fixl
-U. 605
|« 12989
19. 432

i
2

b’

Néu khao sat ky hon,
chon START = -1, END
=0, STEP = 0.1, ta nhan
thdy con c6 nghiém
trong (—0.5;,-0.4)

Math

Fixl
0. 2531

"

-IJ- E
Bl -0.5
1 _ -0.4 :
-5. 44995351510 =

Vi cé nghiém x €(2;2.5)
SHIFT CALC x=2.2 ta
dwoc nghiém vo ty do la
X~ 2.414213562

Math
B =R —r+ 1 =ld R
A= 2.414215562
L-F= 0

Tuwong ty SHIFT CALC
X =-0.45 ta thu duoc 1
nghiém vo6 ty nira do la
X ~ —0.414213562

Math
K -2 —n+1={dR=p
A= -0.414213062
L-R= I

Nhw vay qua Bang gié tri TABLE ta nhan thay:

e Phwong trinh c6 3 nghiém phan biét Ia x =0,
X ~ 2.414213562 va x ~ —-0.414213562.

e Viéc str dung START, END, STEP nhw thé
nao la mét nghé thuat va ngwdi st dung
TABLE mét cach uyén chuyén sé& kham pha
ra vd van nhirng diéu bi 4n ctia mét phwong
trinh, bat phwong trinh vo ty.

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 4



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

Hotline: 0976266202

PHAN BIET GIUA

NGHIEM PON VA NGHIEM BOI HUU TY

1. NGHIEM BPON

Nghiém don x =a la nghiém ma tai dé phwong
trinh f(x) =0 dwoc phan tich thanh nhan t& c6

dang (x—-a)g(x)=0.

Trong bang gia ftri

TABLE, nghiém don la Wath

nghiém ma di qua truc || | &, [ Fiid,
hoanh ham sb c6 sw|| 3| 1| 0
' i

d6i dau. Trong a&nh

bén la nghiém don
X =1.

2. NGHIEM KEP

Nghiém kép x =a la nghiém ma tai dé6 phwong
trinh f(x) =0 dwoc phan tich thanh nhan t& c6

dang (x-a) g(x)=0.

Trong bang gia tri

TABLE, nghiém kép la Wath

nghiém ma di qua truc|| 4| # | Fitd

hoanh ham s6 quay|| 4 O
Ny A iy - 103005

tré lai dau ban dau. 1.5

Trong anh bén Ila
nghiém kép x=1.

3. NGHIEM BOI BA

Nghiém bdi 4 x =a la nghiém ma tai dé6 phwong
trinh f(x) =0 dwoc phan tich thanh nhan t& co6

dang (x —a)3 g(x)=0.

Vidu: x> +x+1=33x*+3x+1

St dung TABLE voi Math
F(X) =X +X+1 f0.5|-00 5t

-5 -0 254
—¥3X? +3X +1 ta thay - 0. 1437
nghiém don x=0

=
E |
T

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 5



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhat
Hotline: 0976266202
That ra nghiém bdi 3 ban dau rat gan glong
nghiém don, tuy nhién diém khac nhau I&n nhat
gira hai nghiém nay nam & chd nghiém bdi 3 1a
nghiém kép cta phwong trinh f'(x)=0.

S& dung TABLE vo&i

F(X)=3X*+1 . el ™
2X +1 8l -m.5| 1.75
E-THE IJ.HEHH

) (Q/BX2 +3X + 1)2

ta c6 nghiém kép x =0

Day chinh la sy khac bét gilra nghiém don va
nghiém béi 3.

Thuwe chét cach kiém tra trén khdng hoan toan
khang dinh 100% la nghiém bdi 3, vi cAc nghiém
bdi 5, bdi 7 déu cb cung tinh chat nhw trén, tuy
nhién v&i chwong trinh phd théng hién nay thi
cac nghiém bdi 5 va 7 tac gia sé tam thdi thira
nhan la khéng tén tai.

Chud y: Viéc stv dung START, END, STEP la vo
cung quan trong bdi hoc sinh rat d& nham va rat
dé& méc sai ldm trong viéc danh gia nghiém co
ban chat 1a don hay boi, va bdi 1a boi kép hay boi
3. Chinh vi vay, dU may tinh da hd tro trong viéc
dinh hwdng phuong trinh nhuwng tw duy cua con
nguwoi van la yeu t hang dau dé& dwa ra mot
quyét dinh dung dan nhét.

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 6



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

R R Hgtline: 0976266202

PHAN BIET GIUA i
NGHIEM DON VA NGHIEM KEP VO TY
1. NGHIEM DON VO TY
Nghiém don vo ty x =a la mét nghiém vo ty cia
mét da thirc P(x) (thong thuwdng & dang bac 2)
va mét phwong trinh f(x) =0 c6 thé duoc phan
tich nhan t& duéi dang P(x)g(x)=0.
Vi du xét phwong trinh: x? —1—yx+1=0
S dung TABLE V6i

F(x)=x*-1-vx+1 Jo# -II:I:EI-I e
ta théy phuong trinh || | elgf] 15331

c6 nghiém nam trong

khoang (1.5;2)

Pé tim dwoc chinh xac

nghiém nay, ta SHIFT Math
CALC véi x=16 la||#=~1-4K+]

mot gia tri bat ky trong || A7 1. EIEDEEEE%

khoang (1.5;2) va thu L-K=
duwoc X z1.61803,398
Thoéng thuwdong doi voi Math &

nghiém vo ty ta muon || fry
tim lién hop thi thay

vao can thic duoc: 1.E13033989
\/X +1~1.618033989 Math &

Nhw vy ta danh gia: "
X ~X+1 va lién hop
<6 1 (x—x 1) 1.F18032989

2. NGHIEM KEP VO TY

Nghiém kép vo ty x =a la mét nghiém vo ty cua
mot da thirc P(x) (théng thuwdng & dang bac 2)
va mot phwong trinh f(x) =0 c6 thé duoc phan

tich nhan t& dwoi dang[P(x)]2 g(x)=0.

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,

BAT PHUONG TRINH VO TY - DOAN TRI DUNG TRANG7




\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhéat
Hotline: 0976266202
Vi du xét phwong trinh:

X2 +3x+2:x«/x+1+(x+l)«/3x+2

St dung TABLE v&i D e
F(x)=x*+3x—xvx+1 || g . EEH!#IE

! g | 0. 0506
~(x+1)V3x+2+2 4. 51 TEEEEE S =

Ta thay phuo’ng trinh khong c6 mét gia tri nao
déi dau (ta c6 cam giac gan nhw vé nghiém).
Nhwng thwc ra khdng han vay, b&i néu nhw 1a
mot nghiém vo ty va ham sé tiép xic véi truc
hoanh (nghiém kép) thi TABLE khoéng thé thé
hién dwoc nghiém, va thay vao dé ta nhan thay
diém thap nhét trong bang gia tri d6 lax=1.5,
tai day ta dy doan: Phwong trinh c6 nghiém kép
vo ty v&i gia tri rAt gan véi x =1.5 .

SHIFT CALC voi gia tri || %€ +3%+2= ;{j;{TT[p
x=15tacénghiéem: ||x=  ],G18033961
X ~1.618033961 | -R= I
Thay vao céc can thic || Hatn?
Jx+1~1.61803398 Al
J3x+2 ~ 2.61893397 1.61803395
Véy danh gié: Math &
X1~ x {35+2
{\/3x+2 ~X+1 2. B18033973

Vay céc lién hop can tao ra Ia:
(x — X +1)2 ,(x +1-/3x+ 2)2

Chu vy: Vi la nghiém kép nén lién hgp phai c6
chtra binh phwong.

PHUONG PHAP NHAN LIEN HOP G IAT PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 8



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

. a _ Hotline: 0976266202
CHU DE 1: NHAN LIEN HOP
NGHIEM HUU TY PON

Bai 1: Giai phwong trinh:
YX =9 +2x* +3x =~/Bx-1+1(*)

(Trich dé thi HSG Thanh phé Ha Néi 2013)

Phan tich:

Xét F(x) =3Yx—-9 +2x* +3x—~/Bx—-1-1

St dung TABLE v&i ham Math

s6 F(x) trén ta thay éim; -E(EEE
phwong trinh c6 duy | 3 1.5 3.433

nhat nghiém don x =1.

|a lién hop can tim

. |Ix-9=-2 Ix-9+2
Vay =
J5x-1=2 J5x-1-2

Bai giai: Diéu kién: x > % Ta c6:
(*)<:>(\3/X—9 +2)—(\/5x—1—2)+2x2 +3x-5=0

- x-1 5(x-1)

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

a Bx—1+2
(Voia=3/x—9 ~2¢x—9+4=(x—9 —1)2 +3>0)

1 )

@(x—l){a—m

Tai day dé chirng minh vd nghiém, ta can tim ra 1

b 2
«/5x—1+2

ban nao hoc tét cé thé sé nhin thay luén gia tri can

+2x+5}:0 (**)

gia tri b sao cho ( jzo. Tat nhién,

tim chinh la b = g tuy nhién trong bai viét nay, tac

gid s& huwong dan hoc sinh mét cach tdng quéat vé
cach tim gia tri b.

Trwéc hét 1a nguyén tdc vang cho viéc lya chon
biéu thirc quy déng nhw sau:

PHUONG PHAP NHAN LIEN HOP G IAT PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 9



\. TED Vvn Sach gido duc trwc tuyén dwoc tin cay

nhat
Hotline: 0976266202
£ , A R A ,
e Néu c6 ——, ta tim Max| — |=a, sau do
B B
, R 2 , A
nhém thanh biéu thirc: (a—EJ.
e Néucé g—, ta tim Min(gj =a, sau dé nhom
R 2 , A
thanh biéu thirc: (E—aj.

Nhw vay trong bai toan trén, mau chét cta van

\ 5
dé la tim dwoc Max| ———|.
' (x/5x—l+ 2}
St dung TASBLE Vo _
F i3
Ftez || o g

START = 0.2, END = 3, . Z
STEP =0.2.
Ta thay gia tri cao nhéat cta F(x) chinh [a 2.5 = g

. 2 5 5
Nhw vay ta can nhém biéu thic: | = — —— |.
a4 (2 JEX -1+ 2)

Quay trd lai bai toan, ta co:

*% _ l §_ 5 § —
()< (x 1)LI+(2 m+2j+2x+2}_0

<:>(x—1)1+ ovox -1 +2x+§ -0
a 2(\/5x—1+2) 2

Chuyréng:£+ SVOX=1 oy 2 s ovxt
a 2(J5x-1+2) 2 5

Vay x =1 a4 nghiém duy nh4t ctia phwong trinh.

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 10



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

Hotline: 0976266202

Bai 2: Giai phwong trinh:
5x% —22x> +22X —6+/4x -3 =0 (*)

Phéan tich:
Xét F(x)=5x>—22x> + 22x -6 +/4x -3

TABLE v&i ham s6 F(x) et

. F 4
trén ta thay phwong trinh | ﬁlg 3 “g
c6 hai nghiém don phan “21-1.163
biét do la x=1va x=3.

Do d6 nhan t& Ila Wath
Frdl

2
(x-1)(x—3) l& nhan t& “a.5 -7 123
bac 2 do d6 lién hop c6 || EimmEre|is. ai

=

3.5
dang: ax+b =+4x-3.

Thay x=1, x =3 ta co:

{a+b:1 Math

b C
3a+b=3 ;',[ﬁ; ! !

Gidihétaco a=1b=0

Vay ta co: (x —\4x - 3)

Bai giai: Diéu kién: x 2%. Ta co:

() (x* —4x+3)(5x - 2) - ( )
2 B —4x+3
& (x* —4x+3)(5x-2) - X+m =0

1

x+\/4x—3]20 ™

<:>(x2—4x+3)(5x—2—

S dng TABLE v& _
"

F(x) SR R R 355
X+4x-3 & 12803023
START = 0.75, END = 5. 4.3

STEP = 0.25.
Gia tri 16n nhatcia — ~ 1a 2. Do dé:

X +4x -3

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 11



\. TED Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét
Hotline: 0976266202

(**)<:>(x2—4x+3)(5x—%+£ﬂ——1 D:o

3 x+44x-3
<:>(x2—4x+3) S(X_Ej+4x—3+4,4x—3 =0
3 3(X+\/4X—3)
Vi 5(x—2j AX=3+ANAX-3 _ gux> 2 do db ta
3(x+\/4x 3) 4

c6 x =1, x =3 la hai nghiém duy nhét.

BAI TAP TUW LUYEN

Bai 1: VX?+x—-2+Xx? >Q/2(x—1)+1
Pap sb: x>1

Bai 2: V2x% —x+3 —\/2Ix-17 > x— X’

Pap sb: x {12—71;1} U[2+0)

Bai 3: VX' =X +4 + VX' + 20x% + 4 = 7X

Pap sb: x=1,x=2

Bai 4:’5x3 —30%x*+54x -30++/5x -6 =0

Pap s6: x=2,x=3

Bai 5: 6x° —19x2 +14x —1+2y3x -2 —5x-1=0
Pap sb: x=1x=2

Bai 6:,3x2 +10X +/3x+3 =x%+26 +/5 - 2x
Dap s6: x=2

Bai 7:’4\/x2 +15=3x—-2++/x*+8

Dap s6: x=1

Bai 8: VX —2++4—-x++2x—-5=2x" —5x
Pap s6: x=3

Bai 9: 24X +3 +2(Xx—1)Vx+7 =4x* +13x —13
Pap sé: x=-3,x=1

Bai 10: (X* +X)4x -3 —/6x -2 -16x+16 =0
DPap sb:

PHUONG PHAP NHAN LIEN HOP G IAT PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 12



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét
Hotline: 0976266202

CHU DE 2: NHAN LIEN HQP
NGHIEM VO TY PON

Bai 1: Giai phwong trinh:
X +4X +3 = (X +1)V8X +5 +/6x +2 (*¥)

Phan tich:
Xét F(X) =X +4x +3— (X +1)V8X +5 — V/6xX + 2

S& dung TABLE v&i ham e
s6 F(x) trén ta thay co || j
nghiém trong (4;4.5).

=
SHIFT CALC x=4.3 ta||f" +tda+d= 'iF'i+ 4'
c6 X ~ 4.236067977. A= _ 4. 2360673 E

Thay vao can: Math &

J8X 15 ~ 6.236067977 || 1HA+D
J6x +2 ~5.236067977 b. 23606737

Do d6 danh gié: Math &

{mzm {B¥%+2
Jox12~x+1 5. 236067977

ai_giai: Diéu kién: x>—1 Ta co:

(*)<:>(x+1)(x+2 J8x +5 ) (x+1—\/6x+2):0
X2 —4x -1 X2 —4x -1
Xx+1 =0
< (x+ )x+2+J8x+5+x+1+J6x+2

<:>(x2—4x—1)( x+1 + 1 j—O
X+2++8X+5 X+1++6X+2

VixZ—lnén x+1 + 1 >0

x+2+«/8x+5 X+1++6X+2

Vay X2 —4x-1=0=>x=2++5.

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG

TRANG 13



\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

Hotline: 0976266202

Bai 2: Giai bat phwong trinh:

X+ X+1+ X(\/m.)g

<0 (%)
X+VX+x+1
Phan tich:
Xét F(x)=x +x+1+x(\/x+1)3
St dung TABLE v6i ham o |
sb F(x) trén ta thay co || & =0.5|o. 1982
nghiém trong (-1,-0.5). . ! | -1

Math &

S O
SHIET CALC x = 0.7 ta|| &~ +A+1+5[fx+1 ]
c6 x ~_0.618033988. || »=_ -U.BlB033300

L -R= I
Thay vao can: Math &
Ny 1~ 0.6180339887 TR+
P e g 0. 5180339687
Bai giai: Didu kién: {XZl — x>—1.
X2+ X+1#—X

VOi: X>-1= X+ VX2 +X+1>X++X>
:>x+x/x2+x+l>x+\x\2x—x20.

Do d6: X+ VX2 +X+1>0vx > —1.
3

Ta co: () x3+x+1+x(\/x+1) <0
x>-1

x3+x+1+(x2+x)«/x+130
<

X>-1

2 _ 2_

@{(x +x)(x+\/x+1) (x (x+1))£0

X>-1

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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\. T Vn Sach giao duc truwc tuyén dwoc tin cay

nhat
Hotline: 0976266202

- (x2+x)(x+m) (x+m)( m)<0
Xx>-1

- ((x+\/x_+1)(x2+\/x_+l)£
x>-1

- \/x_+1§—x<:>{x2—x—120:>x —I%
x> -1 0>x>-1 = 2

Bai 3: Giai phwong trinh:
(1+ J1+ x)(\/2x2 —2x+1+x—1) = xJX (¥)

Bai giai: Diéu kién: x >0. Ta co:
(*)c>(l+J1+x)(J2x2—2x+1+x—1)

:(1+J1+ x)(\/1+x—1)\/;
Vi 1++/x+1> 0 do dé ta co:

\J2x° —2x+1+x—1:(\/1+_x—1)\/;

AN —2X+1 -2+ X +Xx—1++x =0

Phan tich:
Xét F(X)Z\/ZXZ—2X+1—\jX2+X+X—1+x/;

. L Math
SiJ’ dung TAI?LE VOi haAm | ﬁ? Fi:-::u
s6 F(x) trén ta thay 2| 0.5|0.0ual
phwong trinh chi c6 ] ]
nghiém x =0. Tuy nhién =
danh gia nhu vay la |ﬁ7 F“'”u
hoan toan sai lam bdi gl D.1| -Suad
néu khao sat ky hon ta T 0
s€ nhan thay ngoai P
nghiém x=0, con c6 1 N
nghiém nira nam trong 5 EE A E
(0.3,0.4). 5. FSdS09T T Sad 3

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,

BAT PHUONG TRINH VO TY - POAN TRI DUNG TRANG 15




\. Tm vn Séach gido duc trwc tuyén dworcc tin cay

nhét

Hotline: 0976266202

Math

SHIFT CALC x = 0.35 ta || dens—2u+] 5=+l
c6 X ~0.3819660113 . Ef _ ':'-3515"35['1%I

Math &

Thay vao can: H
JX ~0.6180339 0. 6180333337

V2x® —2x+1~0.72654 Math &

X +x ~0.72654 1242 -2+
Do d6 danh gia: 0. 726542528

\/;,Vl_x Math &

|I Z
V2X2 —2x + 1~ X + X AR
0. 726542525

Quay tror lai bai toan:
22 —2X+1 -2+ X +X—1++/x =0

2
N X —3x+1 +x-1+J/x=0
V22 22X +1+ %% + X

(x—1+ \&)(x—l— ﬁ)

V22 —2X +1+ X% + X

<:>(x—1+«/;)[ x-1-x +1]=o

J2X2 —2X +1+ X% + X
:>(x—l+\/;)(x—1—\/;+x/2x2—2x+l+\/x2 +x)

Trwong hop 1:

0<x<1 _
Xx—1+J/x=0< ) :>x:3 V5
(1-x)" =x 2

+x-1+/x=0

e

0

Trwong hop 2:
{x—l—\/;+\/2x2—2x+1+\/x2 +x =0

V22 —2X +1-VX2 + X + X —=1+/Xx =0
Cong hai vé clia hai phwong trinh trén ta duoc:

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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\. T Vn Sach giao duc trwc tuyén dwoc tin cay

nhat

Hotline: 0976266202
202X% = 2X+1+2X—-2=0 <= J2x* = 2x+1=1-X
2x* —2x+1=(1-x)" _ [x*=0
= =
0<x<1 0<x<1
BAI TAP TU LUYEN
Bai 1: 2X+v4X2 —5x+2 =/8x —1++/3x+1

=Xx=0

. +

Dap so: x:2_2\/§

Bai 2: V5Xx2—5X+3 - J7X-2+4x>—6x+1=0
. +

Dap so: x:7_2;/1_7

Bai 3: 156x° = X+ 2x* +X+1+5
14413 _ -1-429

Pap sb: x =

6 10
Bai 4: x> —Xx—2=+/3-x++/X
Pap sé: X:3+2J§

Bai 5: (6X* +12x —6)/2x —1= X’ +22x* ~11x
Pap s6: x=4+23,x=9+62,x=1
Bai 6: 3x* =3x* +4x+2
1+/13
6
Bai 7: 2x2 +X+1+3xyX+1=0
1-V5  _1-\17
2 8
Bai 8: V24X +vV2—-X+V4—-x2 =2X +2Xx -2
DPap sé: x:—2,x:g
Bai 9: 2x2+5x+(x2+2)\/x+2=0

Pap sb: x =

Pap sb: x =

Pap s6: x=-1x = _1_2J§,x =2-23

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

. " Hotline: 0976266202
CHU DE 3: NHAN LIEN HOP
NGHIEM KEP HUU TY

Bai 1: Giai phwong trinh:
X2 —x+2-2/x=0 (*

Phéan tich:
Xét F(x):x2 —x+2-2x

Math

St& dung TABLE v&i ham F (3]
E 0.5|0.33517

sO F(x) trén ta thay co 0
" , 4 0. 3005
nghiém kép x =1. 1.5

i

TIM LIEN HOP NGHIEM KEP
bat ax+b:«/§,tacé:

(ax+b:-\/§)x_1 a+b=1 |a=<
o Tlact =3
a:&(\/;)x:l 2 bZE

Lién hop can tim: (x+1— 2\/;)

Bai giai: Diéu kién: x>0. Ta co:
(*)@(x2—2x+1)+(x+1—2&):0
1)° - 4x
X—lz (X+ _
Q( ) ’ X+1+2x/;

@(x—1)2£1+mj:o

Vix>0dodéls -
x+1+2J§

0

>0=>x=1

Bai 2: Giai phwong trinh:

2x +1=2JX +2x -1 (*)

Phéan tich:

Xét F(x)=2x+1-24x —+/2x -1

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,

BAT PHUONG TRINH VO TY - POAN TRI DUNG TRANG 18




\. TED Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

Hotline: 0976266202

Math

S dung TABLE Vi Nam | g7,
sO F(x) trén ta thay co || 2 | 0
3l 1.5D. 1362

nghiém kep x =1. 0.5

TIM LIEN HOP NGHIEM KEP
bat ax+b =+/x, ta co:

(ax+b:\/;)x_1 a+b=1 |a=_
G Tlast P
al:d_x(\i)x=l ? b:E

Lién hop can tim: (x+1— 2\/;)
Pat ax +b=+2x -1, ta co:

(ax+b=,2x—1)le a+b=1 (a=1
SN

a=1 b=0

a:d_dx(M)

Lién hop can tim: (x —/2x —1)

x=1

Bai giai: Didu kién: x z%. Ta cé:

()= 2x+1-2x —=2x-1=0

<:>(x+1—2\/;)+(x—\/2x—1):0
X2 —2Xx+1 X*-2x+1

N n
X+1+2dx  x+2x-1
1

<:>(x—1)2( b1 j:o
x+1+2\/§ X ++/2X —1

Vixz%dodé L

1
+
x+1+2\/; X++/2x -1

=0

>0=>x=1

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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\. TED Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét
Hotline: 0976266202

Bai 3: Giai phwong trinh:
3x+3 X+1

»\/x -X+1 )

Phan tich:
3x+3 X+1
Xét F(x
( ) «/; \/x -X+1
- Math

S dyng TABLE V01 Nam | g £ (5

sO F(x) trén ta thay co || 2 | i
3l 1.5lp.2339

nghiém kep x =1. 0.5

] TIM LIEN HOP NGHIEM KEP
Ap dung ky thuat tim lién hop nghiém kép, ta cd cac
lién hop can tim:

(x+1-2x" =x+1) hay [J% j

Bai giai: Diéu kién: x > 0. Ta co:
(*)@w—6_ X+1
«/; NG —x+1
<:>3[x+1—2\/_j_x+1—2»\/x -xX+1
Jx X —x+1
X*-2x+1 —3x* +6x—3
&(x+l+2&)_M(x+l+ZM)

1

@3(x—1)2[—

a
a:«/;(x+1+2\/;),b:»\/x2—x+1(x+1+2»\/x2 —x+1)

Vi x>0 do do:
1 1

\/;(X+1+2\/;)+\/X2—X+1(X+1+2\/X2—X+1) 70

Vay 3(x—1)2 =0=>x=1

<3

+ %) =0. Trong do:

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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\. TED VN  Séach gido duc trwe tuyén dworc tin cay

nhét

Hotline: 0976266202

BAI TAP TU LUYEN

Bai 1: X° —2x* +4x—1=+4x -3 +3/3x -2
Dap s6: x=1

Bai 2: x* +1=~/2Xx-1+33x-2

Dap s6: x=1

Bai 3: x° +2x—(x’ +1)J2x—1> 32x2 —x

Pap sb: x e |:%;+OOJ \{1

Bai 4: 4X? —X+10—4J2—2X =x -7 +83—X

Pap s6: x=-1

Bai 5: x2—2(x+1)«/3x+1:2\/2x2+5x+2—8x—5
Papsb: x=1

Bai 6: 4x2+12+\/x_—1=4(xx/5x—1+\/9—5x)

Pap s6: x =1
) 81
Bai 7: x*—-8x+10+———— =2{x-1
, X+ 24X -1
Dap s6: x=5

Bai 8: x* —16x" +31x* —6x+2-6(x+1)/x =0
Pap sb: x=1x=7+4/3

Bai 9:,2x2—3x+7—3\3/4x+4 =0

Pap s6: x=1

Bai 10:x“+\/x2—x+1+\/1 < 1 +1-X

1-xX  x2—x+1

Pap sb: x =1

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
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\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét
Hotline: 0976266202

CHU DE 5: NHAN LIEN HOP _
NGHIEM TONG BOI TU 3 TRO LEN

Bai 1: Giai phwong trinh:

X* = 2x° +2X* =X +1=/2x* = 2x +1 (*)

Phan tich:

Xét F(x)=x"—-2x* +2x* =X +1-~/2X —2x+1

Su dung TABLE v&i ham F(;.n e
s F(x) trén ta thdy c6 2 Eim‘-u el
nghiém kép x=1, x=0.|| " 08 0. 1053 -0.5
Nhy vay nhan t¢ co —
dang x*(x~1)" lamotda || | *j o|Fi

thire bac 4 do do xét: [y P

ax? +bx+c=v2x*-2x+1 Lo

Pé tim dwoc cac hé sb a, b, c ta xét hé:

’ax2+bx+c:\/2x2—2x+1,x:0
ax’ +bx+c=+2x*-2x+1x =1 a=1

2x -1

1(ax? +bx +c x=0=>1b=-1
( ) J2x? —2x+1° c=1
(ax +bx+c) 2x -1 x=1

x/2X —2x+1

Vay lién hop can tim la: (x —X+1-+/2%° —2x+1)
Bai giai: Diéu kién: x e R. Ta co:

(*)<:>(x4_2x3+x) (X —X+1- m):

xz(x—l)2 + XZ(X_l)Z

x2—x+1+\/2x2—2x+1:
xz(x—1)2(1+

)
=0

X2 —X+1+2x2 —2x+1
Do d6 phwong trinh c6 2 nghiém x =0,x =1.

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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\. Tm Vvn Sach gido duc trwc tuyén dwoc tin cay

nhét

Hotline: 0976266202

Bai 2: Giai phwong trinh:

2X% +3 = X2+ 2X2 + 1+ X° + 4X° + 4 (*)

Phan tich:

Xét F(x) = 2x% +3—+X* + 2% +1—X* + 4x* + 4

St&r dung TABLE v&i ham
sO F(x) trén ta thay c6 2
nghiém don x=1, x=0.

Math
n F iy

E -0.5]|0.1 I!H
I-I-THI-:'I -0.038
0.5
Math
n Fiu)
g 0.5 -I].I]EIE
E-'H!" 0. U3 1.5

Pé kiém tra xem 2 nghiém don c6 nghiém nao la
béi ba hay khéng ta xét dao ham cua ham so trén:

3x® +4x

3x® +8x

F(x)=4

2x/x +2x* +1 2x/x +4x* +4

Su dung TABLE véi ham
sO F(x)trén ta thay rang
x =0 la mét nghiém cua
F(x) nhung x=1 lai
khong phai la nghiém.
Do d6 x=0 la nghiém
bdi 3 con x=1chi don
thuan la nghiém don.

m Math

F (il
-0.131

1]
=0. 121

n
-ﬂ- 5

—

d
E |
Tl

Math

Nhw vay nhan ttr c6 dang x° (x

—1) 1a mét da thire

bac 4 do do xét: ax® + bx +c =+x® +2x* +1. Xét hé:

ax® +bx+c=vVxX+2x* +1,x=0
ax® +bx+c=Vx+2x* +1Lx=1
(ax2+bx+c) (»\/x +2x% + 1) Xx=0 b=0

(ax* +bx +c)’ (\/x +2X? +1)

a=1

c=1

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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\. TED VN  Séach gido duc trwe tuyén dworc tin cay

nhét

Hotline: 0976266202
Do dé lién hop can tim la: (x2 +1-/%% +2%° +1)

Twong tw ta c6 lién hop: (x2 +2-IX +4X% + 4)

Bai giai: Diéu kién: x e R. Ta co:
M X +1-IC + 2 +1+ X + 2 +4x° +4 =0
x*(x—1) x*(x-1)
+ =0
Al + 22 +1 X+ 2+ + 42+ 4
Vi 4140+ 2 4150, + 2+ +4x2 +4 >0
Do d6 phwong trinh ¢6 2 nghiém: x =0,x =1.
BAI TAP TU LUAN:
Bai 1: 2X2 —2X+3=+3x2 —2x+1++/5x> —4x + 4
Bai 2: X' +2X° +2X° +X+2=2UxX* +x +1
Bai 3: x2X+3 +2=25x2 +1-2%°
Bai 4: X* +X*+X+1=/3x"+2x+1
Bai 5: X° —2x* —x+1=+2x*-2x+1

2
Bai 6: 3X+TX+1+§$/6X2+2—X—%:0
Bai 7: 2(x+5)\/3—x +16X+2+3x*-11x-36=0
Bai 8: x®+ X2 +1=+2X* +1-2%°

<~

PHUONG PHAP NHAN LIEN HOP GIAI PHUONG TRINH,
BAT PHUONG TRINH VO TY - POAN TRl DUNG
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POAN TRI DUNG - HA HUU HAI

KINH LUP TABLE

Tap 5: Ung chao thu




Ung chdo thu —Dodn Tri Diing - Ha Hitu Hai

2 2 3 2 2
~2y-y3+5 —y+1=0
Bai 1: Giai hé phuong trinh: |7~ Y 7Y TV YT
xz—y—3x+2=0

PHAN TICH CASIO
Tl phuong trinh 2, ta thé y = x* —3x +2 vao phuong trinh 1:
2

x(x2 —3x+2)2 —x? (x2 —3x+2)—(x2 —3x+2)3 +5x° +(x2 —3x+2)
~(+* -3x+2)+1=0
SHIFT CALC vdi x =4 ta thu dugc nghiém x ~ 3.732050808 .
Véi x ~3.732050808 ta c6 y=x* —3x +2 ~4.732050808 do d6 y=x+1.
Thay y=x+1 vao hé phuwong trinh ta duoc:
{xy2 —xzy—y3 +5x7 +y2 -y+1=0 @{—x?’ +4x% —x=0
x? —4x+1=0

Vay 1ay x.PT2+PT1=0 ta sé thu dugcnhan tx y=x+1.

xZ—y—3x+2=0

©Bai giai:
biéu kién xac dinh: x,y eR

2_.2 3 2,2

-x“y - 5 -y+1=0
Tace: 1Y ~XY Y5 +y -y +

xz—y—3x+2=0

:>(xy2—xzy—ys+5x2+y2—y+l)+x(x2—y—3x+2)=0
®x3+xy2—x2y—y3+2x2+y2—xy+2x—y+1:O

<:>x3+(2—y)x2+(y2—y+2)x—y3+y2—y+1=0

PHAN TICH CASIO
Dit y=100, ta cd: x° +(2—y)x2 +(y2 —y+2)x—y3 +y?—y+1=0
= x> —98x” +9902x —990099 =0, st dung mdy tinh ta duoc nghiém x =99
Lap lugc d6 Hoorne phan tich nhan tu:

X 1 -98 9902 —990099
99 1 1 10001 0

Do do: x* —98x” +9902x ~990099 =0 < (x~99)(x” + x-+10001) =0

& (x=100+1)(x? +x+10000+1) =0 « (¥ ~100+1)(x* +x+100? +1) =0
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Vi y=100 do dé ta co: (x—y+1)(x2+x+1+y2)=0

Ta co: x3+(2—y)x2+(y2—y+2)x—y3+y2—y+1=0

<:>(x—y+1)(x2+x+1+y2)=0 oy=x+1 (Vi ¥ +x+1+y>>0Vx,yeR).
Thay y=x+1 vao phuong trinh thit hai ta co:

X —y-3x+2=0=x2—4x+1=0=>x=2+3

Véi x=2+3=y=x+1=3+3.

Véi x=2-3=y=x+1=3-43.

Két lugn: Hé c6 hai cdp nghiém (x;y)e{(2+\/§;3+\/§);(2—\/§;3—x/§)}.

Binh lugn: M&u chdt ctia bai toan nam & viéc danh gia y=x+1 sau d6 thay
vao hé phuong trinh ta duwgc moi quan hé: x.PT2+PT1=0.
Tuy nhién day la nhom biéu thiic & dang dé nhan dién, chang ta cé thé truy
ra gia trj x nhan thém véi phuong trinh 2 bang cach xét:
PT1  —x° +4x% —x
PT2 2% 4x+1
Stt dung cong cu CALC v6i gia tri x=100 ta duoc két qua la —100. Vay:
PT1  —x° +4x” —x
PT2 % —dx+1
Tat nhién day la bai todn don gian, trong cac bai toan tiép theo ching ta sé
c6 nhiing cach két ndi hai phuong trinh kho hon.
Cha y: Gid tri x=y—-1=2x—-y+1=... do d6 cd thé sit dung cac danh gia
(y—1)PT2+PT1=0
két ndi hai phuwong trinh nhu sau: (2x -y+ 1)PT2 +PT1=0

=-100=—x=x.PT2+PT1=0

Nhu vay c6 rat nhiéu cach két n6i hai phuong trinh va tuy vao tinh huéng
cua bai toan ta sé c6 nhitng cach dadnh gia khac nhau.

’ _222+ M 3+22+22—1=0
Bai 2: Giai hé phuong trinh: {x Y2227 + 3y’ —x° — P + 222 + 2y
x2 +y2 =1

PHAN TICH CASIO
Tt phuong trinh 2, ta c6 y=+{1-x". Xét y=y1-x", thay vao phuong

4
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trinh 1 ta co:

2 3 3 2
1= =221 +x1-2% 2% —J1-2% 4222 +201-x* —1=0
x=0=>y=1

St dung SHIFT CALC ta thu dwoc 2 cap nghiém:
x=1=y=0

Do d6 m6i quan hé biéu thitc can timla x+y =1 hay y=1-x
o \ ~(4x* - 82 +4x7) =0
Thay y=1-x vao hé phuong trinh ta dugc:
2x* —2x=0
8 2 2 4 3 2 . 2 Lo o~
Vi (227 ~2x) +| (42" -8 +4x?) |0 do 6 PT1+(PT2)" =0 Kni do s¢

xudt hién nhan tee x+y=1.

©Bai gidi:
Diéu kién xac dinh: x,yeR.
Xy -2y +xy’ —x° -y + 227 427 —1=0
x2+y2:1
2
:>x3y—2x2y2+xy3—x3—y3+2x2+2y2—1+(x2+y2—1) =0
sttty - -y’ = <:>(x+y—1)(x3+y3)=0
Treong hop 1: x+y=1 hay y=1-x. Thay y=1-x vao phuwong trinh 2 ta
=0 =1
duoc: 2x* —2x=0< ==Y .
x=1=y=0
Truong hop 2: x° +y° =0<y=-x. Thay y=-x vao phuong trinh hai ta

(fIt)zcyC'2352=1:>x=L =—ivx=—i :L

Két lugn: Hé phuong trinh c6 4 cdp nghiém phan biét:

(x;y)G{(lio)'(oﬂ)’[%"_%}[_%;%}

Chit y: Néu cdc nghi¢m tim duwoc lic ddu khong phdi la 0 va 1 ta van c6 thé
tim duoc ra dinh huéng gidi todn cho bdi hé phuong trinh:

PHAN TiCH CASIO

T phuong trinh 2, ta c6 y=*y1-x>. Xét y=—\1-x>, thay vao phuong
trinh 1 ta co:

2 3 3 2
122 =202 1=x2 —xf1=22 P 41=2% +2x%2+21-x® —1=0




Ung chdo thu —Dodn Tri Diing - Ha Hitu Hai

St dung SHIFT CALC ta thu dugc nghiém x ~0.707106781 .
Thay x~0.707106781 ta c6 y =—1-x> ~-0.707106781~ —x

Do d6 méi quan hé biéu thiec can timla x+y =0 hay y=—x.
o \ ~(4x* —4x* +1)=0
Thay y =—x vao hé phuong trinh ta duogc:
2x* -1=0
2
Vi (202 -1) +[~(4x* =427 +1) | =0 do d6 PT1+(PT2)" =0 khi d6 sé xudt

hién nhan t¢ x+y =0.

©Badi giai:
biéu kién xac dinh: x,yeR.
Xy -2y +xy’ -~y 4227 427 —1=0
X +yt =1
2
:>x3y—2x2y2+xy3—x3—y3+2x2+2y2—1+(x2+y2—1) =0
<:>x4+y4+x3y+xy3—x3—y3:0<:>(x+y—1)(x3+y3)=0
Treong hop 1: x+y=1 hay y=1-x. Thay y=1-x vao phuwong trinh 2 ta
=0 =1
duoc: 2x* —2x=0< =V=y=
x=1=y=0
Truong hop 2: x° +y° =0<y=-x. Thay y=-x vao phuong trinh hai ta
1 1 1 1
dwoc: 2x° =1l=>x=——,y=——=VX=——=,y=—.
TR RYTR

Két lugn: Hé phuong trinh c6 4 cdp nghiém phan biét:

(x;y)G{(LO)/(O;l)’[%;_%j’[_%;%j}

Binh ludn: Bai toan c6 bon cdp nghiém bao gom 2 cdp nghiém hitu ty va 2
cdp nghiém vo ty. Va d€ tim duoc mdi quan hé gitra hai bién s0 ta chu y
nhu sau:
e Néu hai bién s6 c6 nghiém v6 ty thi chi can 1 cdp nghiém vo ty, ta
6 thé tim ra mdi quan hé gitta hai bién s6.
e Néu hai bién sd c6 nghiém httu ty thi ta can it nhat 2 cdp nghiém
httu ty méi tim ra duwoc mo6i quan hé nay.
Tim nghiém cta hé phuong trinh la cong viéc vd cung quan trong, thong
thuong chung ta chon cac phuwong trinh c6 bac nhat hoac toi da 1a bac 2 d6i

6
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véi mot bién s6, ta co thé st dung phuong phap thé dé tim nghiém cua
phuong trinh.

2x+3+\Bx+1=3y% —2y+ 2y -1

Bai 3: Giai hé phuwong trinh:
15x% +4y* +2x+2xy —12=0

PHAN TICH CASIO
—y—1£/-59y% + 2y +181
15 '

Tt phuong trinh 2, ta c6 x =

—y—1+4/-59y + 2y +181

Chon x = 15 thay vao phuong trinh 1 ta co:
—2y—2+2«/—59y2 +2y+181 \/—3y—3+3a/—59y2 +2y+181 5
+3+ +1=3y -2 +1[2 -1
15 15 Y Y Y

St dung SHIFT CALC ta thu dwgc nghiém y ~1.485177807

—y—1+-59y* +2y +181
15
Chu y rang 3(0.3234518715)—2(1.485177807 ) =—2 do d6 2y =3x+2

Thay 2y =3x+2 vao hai phwong trinh ta duoc:

27
2x+3+Bx+1=312-2 +ﬂ/2 -1 20X 4x+2=0
{x X Y y y - 4x X

~(0.3234518715

Thay y~1.485177807 ta duwgc x =

Nhu vay ta thdy: 4.PT2+PT1=0 tasé cé nhan tix 2y =3x+2.

©Bai gidi:

2

2x+3+\Bx+1=312-2 a/z -1
Tacé:{x-’- + X + y y+ y

Diéu kién xac dinh: x> —%;y > 1 .

15x% +4y* +2x +2xy —12=0
= 4(20+ 3+ Bx+1-3y? +2y— 2y —1)+152" +4y” + 2x+ 23y =12 =0
< 15x% - 8y° +10x+2xy+8y+4(\/3x+1—\/Zy—l):o

4(3x+2-2y)
Brrl+f2y-1

< (3x+2-2y)(5x+4y)+
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=0 ()

3x+2-2y)| 5x+4
& (rr2-2y) Sres y+\/3x+1+\/2y—1

Vixz—l;yzl:5x+4y2—E+Z>O do d6 5x+4y + 4 >0
x+1+ -
37 2 3 V3x+1+ 2y -1

Vay (*)= 2y =3x+2. Thay vao phuong trinh thit hai ta duoc:
-8+2470 -8-2470 (Khong
27 27

27x* +16x—8=0= x = (Thoa man) hoac x=

théa man diéu kién).

-8 +2\/70 , 3x+2 5++/70
=———— taco y= = .
27 2 9

Voi x

Két lugn: Hé phuong trinh c6 nghiém duy nhat x = —8 +227\/% = 5 +;/% '

Binh ludn: Nt thit 16n nhat ctia bai todn ndm & chd chi ra mdi quan hé

2y =3x+2 va thay vao hai phuong trinh trong hé ban dau.

Vin dé 1: D€ tim ra moi lién hé gitra 2 bién s8, ching ta ¢ thé tu duy theo

mot cach khac nhu sau:

Trong bai c6 hai biéu thitc chira can nén ta c6 thé dat gia thiét:
V3x+1=[2y -1 2y=3x+2

Vin dé 2: D& tim ra m&i lién hé gitra 2 bién s, ta cling c6 thé xuat phét tir

nghiém vo ty: x ~0.3234518715,y ~ 1.485177807

Néu viéc phat hién ra mdi quan hé 2y =3x+2 gdp tro ngai, ta c6 thé st

dung may tinh d€ tim ra nhu sau:
Gan gia tri x ~0.3234518715 vao bién A, y~1.485177807 vao bién B.

Stt dung cong cu TABLE véi X p( X)
F(X)=AX+B 3.5 0.353
e START=-3 -3 0.5148
e END-=3 -25 0.6765
e STEP=05 -2 0.8382
Khi d6 duwa vao bang gia tri TABLE nhuw -15 0.9999
hinh bén ta két luan nhw sau: 1 1.1617
Tai gid tri X=-1.5 ta co: 05 1.3234
F(X)= AX + B =0.999999999998 ~ 1 0 14851
Do d6 ta danh gia: 0.5 1.6469

8
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-1.5A+B=1<-3A+2B=2<3A+2=2B 1 1.8086
Chti y rang: 1.5 1.9703
x~0.3234518715=A 2 2.132

{y ~1.485177807 = B 2.5 2.2938

Do do: 2y =3x+2 3 2.4555

Vin dé 3: Sau khi da c6 moi quan hé 2y =3x+2, ta c6 thé chi ra méi lién
két gitta hai phuong trinh bang cach tw duy nhu sau:

Dat x=100=y = 3x2+ 2_ 151. Thay vao hé phwong trinh ta dwoc:

2x+3++/3x+1=3y* -2y +. 2y -1 -67898 =0
x+3++3x Y =2y +42y 3{

{15;8 +4y? +2x+2xy—12=0 271592 =0

. 271592

1 ———=-4 dodé 4PT2+PT1=0 tasé conhan tx 2y =3x+2.
—67898

2y* —y+3(x-1)=0

Bai 4: Giai hé phuwong trinh:
2 +yP +6x+1=y° +x°y+y

PHAN TiCH CASIO

2y +y+3

Tt phuong trinh 1 trong hé , ta rat x= va thé vao phuong

trinh thit 2 trong hé ta co:
h 2 3 h 2 52 2
o| YRS o | 2V YA e |V HYES) L
3 3 3
SHIFT CALC véi x =1 ta thu duoc nghiém x ~1,380199322 .

2y +y+3

Véi y=1,380199322 ta cod x = ~0,1900996612 do d6 y=2x+1.

Thay y=2x+1 vao hé phuwong trinh ta duoc:
2y* —y+3(x-1)=0 o 8 +9x-2=0
—8x° —9x” +2x =0

Vay lay x.PT1+PT2=0 tasé thu dugcnhan tir y=2x+1

2 +yP +6x+1=y° +x°y+y

©Bdi giai:
Dbiéu kién xac dinh: x,yeR.
2y* —y+3(x—1)=0
Tacone: {2V Y3
2 +yP +6x+1=y° +x°y+y
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:>(2x3+y2 +6x+1—y3—xzy—y)+x(2y2—y+3x—3)=0
S22 vy +6x+1-y° —xPy—y+2xy* —xy +3x* —3x =0

<:>—y3+(2x+1)y2 —(x2+x+1)y+2x3+3x2+3x+1=0

PHAN TICH CASIO

Thay gia tri x=100 vao phuong trinh ta co:

-y’ +(2x+1)y2 —(x2 +x+1)y+2x3 +3x% +3x+1=0
=y’ —201y* +10101y —2030301=0, st dung may tinh ta dwoc nghiém
y =201
Lap luwgc d6 Hoorne phén tich nhan tu:

y 1 —-201 10101 —2030301
201 1 0 10101 0

Do d6: y? —201y? +10101y ~2030301 =0 < (y ~201)(y> +10101) =0

<:>(y—200—1)(y2 +10000+100+1)=0
& (y-200-1)(y? +100% +100+1) =0

Vi x =100 do d¢ ta co: (y—2x—1)(y2+x2+x+1)=0

Ta co: —y3+(2x+1)y2—(x2+x+1)y+2x3+3x2+3x+1:0
y—-2x-1=0

) )

@(y—Zx—l)(y2+x2+x+1)=0©{ o
+x+1=

y2
Do x* +x+1+y*>0Vx,ycR nén (*) & y=2x+1

Thay y=2x+1 vao phuong trinh tht nhat trong hé ta c6:
=2(2x+1) ~2x-1+3(x~1)=0

—9+4/145
16

_9 +1\6/145 ymaxs1oTh +8\/145

<82 +9x-2=0x=
Voi x

Véix= i ) _16145 Sy=2x+1= . _8‘ 145

Két ludn: Hé c6 hai cdp nghiém

(x;y)e{—%l;/yﬁ;—1+§/E}£—9—@;—1—\IEJ}

16 8

10
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Binh ludn: Bai toan thuong gap kho khan trong viéc tim mdi lién hé gitia 2
gia tri x va y. Do d6 ban doc can phai nam viing cach tim méi lién hé thong
dung nhat:

Gan gid tri x~0,1900996612 vao bién A, y~1,380199322 vao bién B

R6i dung tinh nang TABLE véi

F(X)= AX+B cia mdy tinh d& tim m&i quan hé.

Cach thitc nay an toan va chinh xac nhat

2x° +y° +3xy” +(x+1)2 =0

Bai 5: Giai hé phuwong trinh:
3x* +x+y+1=0

PHAN TICH CASIO
Ttr phuong trinh thit 2 trong hé , ta rat y=-3x* —x -1 va thé vao phuong
trinh th nhat trong hé ta co:
3 2 3 2 2 2
20 + (32" —x—1) +3x(-8x" —x 1) +(x+1) =0
SHIFT CALC véi x =0 ta thu dwoc nghiém x=0=y=-1

SHIFT CALC véi x =1 ta thu dwgc nghiém x :% =>y= —g

Do d6 méi quan hé biéu thitc can tim la y=-2x-1
Thay y=-2x-1 vao hé phuong trinh ta duoc:

26 +y? 4302 +(x+1) =0 [62° +x* —x=0

2 +y’+3xy” +(x+1) @xzxx

3x* +x+y+1=0 3x* —x=0
Dbén day kha kho khan phat hién ra mdi quan hé gitta 2 phuong trinh
nhung néu ching ta d€'y ky ta sé nhan thay
(—2x—1)(3x2 —x) =—6x° —x>+x ma y=-2x-1
Vay lay y.PT2+PT1=0 ta sé thu dugc nhan t¢ y=-2x-1

©Bdi giai:
Diéu kién xac dinh: x,yeR.
3 3 2 2
Ta 6 hé: 2x” +y° +3xy +(x+1) =0
3x* +x+y+1=0

= 2x° +y° +3xy” +(x+1)2+y(3x2+x+y+1)=0

11
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<27 + 7 +3xy” + a7+ 2x + 1+ 3%y +ay +y* +y =0

<:>y3+(3x+1)y2+(3x2+x+1)y+2x3+x2+2x+1=0

PHAN TICH CASIO

Thay gia tri x=100 vao phuong trinh ta co:
v’ +(3x+1)y2 +<3x2 +x+1)y+2x3 +x> +2x+1=0
=1° +301y” + 30101y +2010201=0, st dung mdy tinh ta dwoc nghiém
y=-201
Lap luwgc d6 Hoorne phén tich nhan tu:

y 1 301 30101 2010201
—-201 1 100 10001 0

Do d6: y° +301y” +30101y +2010201=0 < (y + 201)(y2 +100y + 10001) =0

=N (y+2.100+1)(y2 +100y + 1002 +1) =0

Vi x=100 do d¢ ta co: (y+2x+1)(y2+xy+x2+1)=0

Ta co: y3+(3x+1)y2+(3x2+x+1)y+2x3+x2+2x+120

y+2x+1=0

@(y+2x+1)(y2+xy+x2+1)=0c{ *)

yz +x? +xy+1=0
Do x* +xy+1+y*>0Vx,yeR nén (*) ©y=-—2x-1
Thay y=-2x~-1 vao phuong trinh thit hai trong hé ta co:

X =

3 +x-2x-1+1=0=3x>-x=0<
x:

W= O

Véi x=0=y=-"2x-1=-1

Véilezy:—Zx—lz_—S
3 3

Két ludn: Hé c6 hai cdp nghiém (x;y) € {(0; _1);(1;__5}

Binh ludn: Bai toan c6 nhiing diém can chu y:
e Thut nhat: m6i quan hé gitta 2 nghiém: gia st y =ax+b khi d6 ta coi

la duong thang di qua 2 diém ctia do thi (0;-1) va [% ;—gj khi do

12
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b=-1
=2
ta giai hé phwong trinh: § 5 1 ) = {a vay la da tim dwoc
——=—a+
3

moi quan hé gitra 2 gia tri x va y ctia hé phuong trinh
e Thtt 2: Sau khi thay y=-2x-1 vao 2 phuong trinh trong hé nhan
thay kha khé khan dé€ tim mdi quan hé. Néu khi cam thay khé khan
“1-y
2

nhu vay chiing ta nén thtt thay nguoc gia tri x = cac ban sé

thdy dé dang tim m&i quan hé nay hon

=y +2xy? +2x% +2x+4=0

2

Bai 6: Giai hé phuwong trinh:
x*+x-y+1=0

PHAN TICH CASIO
Tt phuwong trinh thit 2 trong hé , ta rat y=x>+x+1 va thé vao phuong
trinh th nhat trong hé ta c6:
x° —(x2 +x+1)3 +2x(x2 +x+1)2 +2x7 +2x+4=0
SHIFT CALC véi x=0,5 ta thu dwoc nghiém x=1=y=3
SHIFT CALC véi x=-0,5 ta thu duwgc nghiém x=-1=y=1
Gia stt mOi quan hé gitta x vay la: y=ax+b
Khi d6 a va b 1a nghiém ctia hé phuong trinh: {” vh=3 {” =1
-a+b=1 |b=2
Do d6 mdi quan hé biéu thitc can tim la y=x+2
Thay y=x+2 vao hé phuong trinh ta duoc:
{x3 —y® + 2% +22% +2x+4=0 @{238 +4x* —2x—4=0
x*-1=0
Dbén day kha kho khan phat hién nhanh ra mdi quan hé gitta 2 phuong
trinh nhung néu chung ta d€ y ky ta sé nhan thay
20 +4x” = 2x —4 =(x+2)(2x* ~2) =2(x* ~1)(x+2) ma y=x+2

X +x-y+1=0

Vay lay —2y.PT2+PT1=0 ta sé thu dwoc nhan tx y=x+2

©Bai gidi:
Dbiéu kién xac dinh: x,yeR.

13
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Ta c6 he {xz—y3+2xy2 +2x% +2x+4=0

x*+x-y+1=0
:>(x3—y3+2xy2 +2x2+2x+4)—2y(x2+x—y+1)=0
<% -y’ +2xy” + 227 +2x +4-2x7y - 2xy +2y° -2y =0
<:>—y3+y2(2x+2)+y(—2x2—2x—2)+x3+2x2+2x+4=0

= —(2x+2)y2 +(2x2 +2x+2)y—(x3 +2x° +2x+4):0

PHAN TICH CASIO

Thay gia tri x=100 vao phuong trinh ta co:

= —(2x+2)y2 +(2x2 +2x+2)y—(x3 +2x° +2x+4)=0
=1’ —202y” +20202y —1020204=0, stt dung may tinh ta duoc nghiém
y=102
Lap luoc d6 Hoorne phan tich nhan tu:

y 1 —202 20202 —1020204
102 1 —-100 10002 0

Do d6: y° —202y* +20202y —1020204 =0 < (y — 102)(y2 ~100y + 10002) =0

@(‘1/—100—2)(}/2 100y +100? +2)=0

Vi x=100 do do ta cé: (y—x—Z)(yz—xy+x2+2)=0

Ta cé: y° —(2x+2)y2 +(2x2 +2x+2)y—(x3+2x2 +2x+4)=0
y—x-2=0

@(y_x_z)(yz _xy+x2+2)=0c{y2 —xy+x>+2=0

)
Do y* —xy+x*+2>0Vx,yeR nén (*) & y=x+2

Thay y=x+2 vao phuong trinh thit hai trong hé ta co:
X H+x-y+1=0x’ +x-x-2+1=0x" =1 x=1+1
Véi x=1=y=x+2=3

Véix=-1=y=x+2=1

Két lugn: Hé 6 hai cip nghiém (x;y)e {(1;3);(—1;1)}

X’y —xy® —5y* —4x*y® +3x> +3y> -1=0

2

Bai 7: Giai hé phwong trinh:
X +2y7 =1

14
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PHAN TIiCH CASIO

\ N . 1-x7 . 1-x? .
Tt phuwong trinh 2, ta c6 y=+ 5 Xét y= 5 thay vao phuong

trinh 1 ta co:

2 2 2\ 2 2
xﬂ/l X —-X I-x -5 1-x —4x? I-x +3x% +3 I-x -1=0
2 2 2 2 2

St dung SHIFT CALC ta thu dwgc nghiém x =0,5773502629

1-x?
=>y= =0,5773502723 ~ x
2

Do d6 méi quan hé biéu thiic can timla x =y
—9x* +6x* ~1=0

3x2 =1

Thay x =y vao hé phuwong trinh ta duogc: {

Vi (322 -1) +(-9x* +6x> ~1)=0 do d6 PT1+(PT2) =0 khi do sé xust

hiénnhan tke x=y

©Bai gidi:
Diéu kién xac dinh: x,yeR.

X’y —xy® -5yt —4x*y® +3x> +3y> -1=0

X’ +2y° =1

:>(x3y—xy3 —5y* —4x*y* +3x% +3y° —1)+(x2 +2y° —1)2 =0
<:>(x3y—xy3—5y4—4x2y2+3x2+3y2—1)+x4+4y4+1+4x2y2—2x2—4y2=0
ot -y -y +%y—x’ +x° =0
<:>(x2—yz)(xz+y2)+xy(x2+y2)+(x2+y2)=0
@(xz—yz)(xz+y2+xy+1)=0(*)
Do x> +y* +xy+1>0Vx;yeR nén (*) ©x° -y’ =01’ =y’ ©x=1y

Trwong hop 1: x =y Thay vao phuong trinh 2 ta duwoc:

X’ +2y° =1 3x" =1<:>x=i§:>y=i§
Truwong hop 2: x =—y Thay vao phuong trinh 2 ta duoc:

G_ B

x2+2y2=1<:>3x2=1<:>x=i?:>y=¢?

15
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Két lugn: Hé phuong trinh c6 4 cdp nghiém phéan biét:

e D

373 37 310137 3

xy? =Xy +y*+xy=1° +3x> +x -2
2

Bai 8: Giai hé phuwong trinh:
x"—y+3x-1=0

PHAN TICH CASIO

Tt phuong trinh thit 2 trong hé , ta rat y=x> +3x—1 va thé vao phuong
trinh th& nhat trong hé ta c6:

3 2
—(x2 +3x—1) +(x2 +3x—1) (x+1)+(x2 +3x—1)(x—x2)—3x2 -x+2=0
SHIFT CALC véi x =1 ta thu dwgc nghiém x =0,7320508076
=y =x"+3x-1=1,732050808 ~ x +1
Do d6 moéi quan hé biéu thic can timla y=x+1
Thay y=x+1 vao hé phuwong trinh ta duoc:

{ng —x*y+y* +xy =y° +3x° +x—2©{—x3 ~-3x*+2=0
x*+2x-2=0

Dbén day kha kho khén phat hién nhanh ra mdi quan hé gitra 2 phuong
trinh nhung néu chung ta d€ y ky ta sé€ nhan thay
—x° =3x% +2= —(x+1)(x2 +2x—2)

X’ —y+3x-1=0

Vay 1ay (x+1).PT2+PT1=0 tasé thu dugcnhan tir y=x+1

©Bai gidi:
biéu kién xac dinh: x,yeR.
xy? =Xy +yP+xy =1y +3x> +x-2

2

Ta c6 hé: {
x*—y+3x-1=0

:>(xy2—x2y+y2 +xy—y3—3x2—x+2)+(x+1)(x2—y+3x—1)=0

Say —xy+yt +xy—y> —3x" —x+2+x° —xy+3x" —x+x° —y+3x—1=0

S -y +ay’ -y +1+x> + P +x—y =0

<:>x3—x2(y—1)+x(y2+1)—y3+y2—y+1:0

PHAN TICH CASIO
Thay gia tri ¥y =100 vao phuong trinh ta co:

16
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¢3x3—xﬂy—4)+xQﬂ44)—y3+y2—y+1=0

< x® —99x% +10001x — 990099 = 0, st dung mdy tinh ta dwgc nghiém x =99
Lap lwgc d6 Hoorne phén tich nhéan tu:

X 1 -99 10001 —990099
99 1 0 10001 0

Do d6: x* ~99x” +10001x 990099 =0 < (x ~99)(x +10001) =0

& (x=100+1)(x? +100? +1) =0

Vi y=100 do dé ta co: (x—y+1)(x2+y2+1)=0

Ta co: x3—x2(y—1)+x(y2+1)—y3+y2—y+1:0
x-y+1=0

2,2
@(x—y+1)(x +y +1)=0<:,>L2+y2+120 *
Do x* +y*+1>0Vx,yeR nén (*) & y=x+1
Thay y=x+1 vao phuong trinh thit hai trong hé ta co:
P oy+3x-1=0 22 +2x-2=0cx=-1+3
Véi x=-1+83=y=x+1=43
Véix=-1-3=y=x+1=—3

Két ludn: Hé co hai cdp nghiém (x;y) € {(—1 +3; \ﬁ);(—l ~\3; _\/5)}

4> +y* —xy+7x-3y—-4=0

P ox 20 +1=y ry 4y +2

Bai 9: Giai hé phuong trinh: {

PHAN TICH CASIO
y—7 %1557 + 34y +113
. .

Tt phuong trinh tht nhat trong hé, ta c6 x =

y—7 41557 + 34y +113
8

Chon x= thay vao phuong trinh thit hai trong hé

ta co:

2
[y7+\/15y2+34y+113} y—7++-15y% + 34y +113
8 8
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—3+4/-15y* + 34y + 113
+Jy +\/ Z+ v =y +y+y+2

St dung SHIFT CALC ta thu dwgc hai nghiém d¢ la:
—7 ++-15y* + 34y +113
_Y \/ y Y -0

=-1 X
y o 3
V=gl y=7+\-15y" +34y+113 _1
8 3
Ta tim duoc 2 cap gia tri(O; —1)(1;—1j
33

Gia sit m6i quan hé gitra x vay la: y=ax+b
b=-1 a=2
Khi d¢ a va b Ia nghiém ctia hé phwong trinh: 4 1 ) 1= {
3 3
Do d6 mdi quan hé biéu thitc can tim la y=2x-1
Thay y=2x-1 vao hé phuong trinh ta dwoc:
4> +y° —xy+7x-3y—-4=0 6x* —2x=0
=
x4 1=y ry+y+2

Nhu vay ta thdy: 2.PT2+PT1=0 tasé conhante y=2x-1.

3x*+x=0

©Bdi giai:
Diéu kién xac dinh: x> —%;y >-2.

Ta c6: {4x2+y2—xy+7x—3y—4=0

xz—x+M=y2+y+\/yT2
:>(4x2+y2—xy+7x—3y—4)+2(x2—x+M—y2—y— y+2)=0
A+ —xy+ Tx -3y —4+2x% — 20+ 242 +1-2y* ~2y-2,[y +2 =0
©6x” —y’ —xy+5x—5y —4+2J2x+1-2,/y +2 =0
@6x2—(y—5)x—y2—5y—4+2(M—\/ﬁ)=o
Chu y: Bén day néu cac ban cam thdy kho khan khi phan tich nhan tt
thanh phan 6x —(y - 5)x —y* =5y —4 thi cd 2 cach.

¢ Dung cong thitc nghiém ctia phuwong trinh bac 2 dé€ tim mé&i quan hé

18
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e Dung mdy tinh d€ phan tich nhan tt bang tinh ning thay y =100
va dung tinh nang SHIFT CALC d€ hoa giai.
2x+1-y-2
N2x+1+ \/ y+2
2x-y-1
2 =
N2x+1+ \/ y+2

< (2x—y-1)(3x+y+4)+2 =0

@(2x—y—1)(3x+y+4)+

< (2x-y-1)|3x+y+4+ =0(*

J2x+1 +\/y+2

Vi xz—%;yZ—Z :3x+y+42—%—2+4>0 do do

2
3x+y+4+ >0
/ \/2x+1+\/y+2

Vay (*)= y=2x-1. Thay vao phuong trinh thit nhat trong hé ta duoc:
ret

4 +y? —xy+7x-3y-4=06x"-2x=0<| 3 (thoa man diéu kién)
x=0

Véi x=0=y=2x-1=-1

Vi x:l:y:2x—1:—l
3 3

Két ludn: Hé phuong trinh c6 hai cdp nghiém (x;y) € {(0; —1){1;_1}

x* —x+24x-1 =y2+2y—2+ﬁf2y—1

Bai 10: Giai hé phwong trinh: :
4x* +2y* +2x+3y-11=0

PHAN TICH CASIO
1£-8y? 12y +45
; .

Tt phwong trinh thit hai trong hé, ta cé x =

“14-8y? 12y +45

Chon x= 1 thay vao phuong trinh thit nhat trong hé ta
co:
2
—1+-8y* —12y+45 | —1+,-8y* —12y+45 _ |5+ -8y’ —12y+45
( o } T T
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—y? -2y +2-2y-1=0

St dung SHIFT CALC ta thu dugc nghiém la: y =0,7769839649

“1+-8y> ~12y +45
4
bén day ching ta kho tim ra m6i quan hé vi cac hé s6 khong giong nhau &

Thay vao x = ~1,138491983

phén sau ddu phay hodc cng trir voi nhau ra moi quan hé 1a sé nguyén.
Nhung néu cac ban quan sat ky thi nhan thay c¢é kha nang

2»\/x—1=af2y—1 =4x-2y-3=0

Thay gia tri nghiém vtra tim duoc vao biéu thic:
4.1,138491983 —2.0,7769839649 —3~2,2.10~° ~ 0

Do d6 mdi quan hé biéu thitc can tim la 4x—-2y-3=0=y :2x—§
Thay y=2x —% vao hé phuong trinh ta duoc:

11
T ox+2x-1=y*+2y—2+,2y-1 3 +x+—=0
{x x+24/x v +2y J2y Xt

4x* +2y* +2x+3y-11=0 129 —dx—11=0

Nhu vay ta thdy: 4.PT1+PT2=0 ta sé cd nhan tet y =2x —%

©Bai gidi:
biéu kién xac dinh: x>1;y 2%.
Ta cb: {xz —x+2\/m=y2 +2y—2+\/2y_—1
4x* +2y* +2x+3y—11=0
= (4x? 257 +2x+ 3y ~11)+ 4(x? —x+ 2Jx -1y ~2y +2 -2y -1) =0
& 4x? +2y7 +2x+ 3y ~11+4x° —4x +8Jx 1 -4y -8y +8 4,2y -1=0
< 8x” —2y” —2x—y—3+8Jx—1-4,2y—-1=0
& 8x? ~2x -2y —y-3+4(2x-1-\[2y~1)=0

Chu y: Bén day néu cac ban cam thdy kho khan khi phan tich nhan ti
thanh phan 8x”> —2x —2y* —y—3 thi nén dung cong thitc nghiém ctia

phuong trinh béc 2 d€ tim mdi quan hé vi méi quan hé nghiém kha 1é nén
kha khé khén véi viéc phat hién tim méi quan hé bang tinh ndng SHIFT
CALC
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4x-2y-3
< (4x-2y-3)(2x+y+1)+4. =
( / )( / ) 2\/x—1+\/2y—1
S (4x-2y-3)| 2x+y+1+ =0 (%)
(4x-2y-3) 222y 2Jx—1+2y-1
V‘1x21;y21:>2x+y+1>0 do do 2x+y+1+;>0
2 2Jx—1+2y-1
Vay ()= 4x-2y-3=0= y=2x—%.Thay vao phuong trinh thit hai trong
hé ta duoc:
x_1+\/3_4
4x* +2y> +2x+3y—-11=0=12x" —4x-11=0 = 6
1o
6
Chicod giatri x= +g/3_4(’ch()a man diéu kién)
Véix=1+%/3_4:>y=2x—§=—_7+62\/3_4

Két ludgn: Hé phuong trinh c6 nghiém duy nhét x =

1+\/3_4 y_—7+2\/3_4
6 7 '

6

2x° —x+\/2x+1=y2—y+af2y—1

Bai 11: Giai hé phuong trinh: :
xy—x"—2y* +7x+2=0

PHAN TiCH CASIO

x+-7x% +56x+16
y .

Tt phwong trinh thit hai trong hé, ta co y =

x+-7x% +56x+16
4

Chon y = thay vao phuwong trinh th nhét trong hé ta

2
—7 2 7.2
cd: 2x2—x+«\/2x+1—[x+\/ 7x 4+56x+16J +x+\/ 7x 4+56x+16

_\/x—2+\/—7x2+56x+16 o

2
St dung SHIFT CALC ta thu duoc nghiém la:
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x+\-7x +56x+16 1

e

x=2 x+\-7x2 +56x+16
y= 1 =

Ta tim duoc 2 cp gid tri (0;1)(2;3)

Gia st mdi quan hé gittax vayla: y=ax+b

3

b=1 =1
Khi d6 a va b Ia nghiém ctia hé phwong trinh: =7
2a+b=3 |b=1

Do d6 mdéi quan hé biéu thic can timla y=x+1
Thay y=x+1 vao hé phuwong trinh ta duoc:

22 —x+\2x+1=y? —y+ 2y -1 ?-2x=0

x°—x x y -y y-1 _|* 2x
xy—x"—2y* +7x+2=0 —2x% +4x=0
Nhu vay ta thdy: 2.PT1+PT2=0 tasé conhan te y=x+1

©Badi gidi:
Diéu kién xac dinh: xZ—%;yZ%.
Ta cb: {sz—x+\/m=y2—y+\/2y_—1
xy—x"—2y* +7x+2=0
:2(2x2—x+m—y2+y— 2y—1)+xy—x2—2y2+7x+2=0
®4x2—2x+2x/ﬁ—2y2+2y—2ﬁ+xy—x2—2y2+7x+2=0
© 32 —4y” +xy +5x+ 2y +2+242x +1-2,2y—1=0
337 +(y+5)x -4y’ +2y+2+2(\2x +1-2y~1)=0

Chu y: Bén day néu cac ban cam thdy kho khan khi phan tich nhan te
thanh phéan 3x* +(y+5)x—4y” +2y+2 thi c6 thé dung cong thirc nghiém
cta phuong trinh bac 2 dé€ tim m6i quan hé hodc cac ban c6 thé tim moi
quan hé bang tinh ndng SHIFT CALC
2x+1-2y+1
N2x+1+2y-1

<:>(x—y+1)(3x+4y+2)+2{

4
-y+1)| 3x+4y+2 =0(*
< (x—y+ )[ x+4y+ +\/2x+1+\/2y—1} *)
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VixZ—%;yZ%:>3x+4y+2>O do d6 3x+4y+2+ 4 >0

J2x+1 +\/2y—1
Vay (*)=x-y+1=0=y=x+1. Thay vao phuong trinh thit hai trong hé

ta duoc:
=0 w1
xy—x2—2y2+7x+2=0<:>—2x2+4x=0<:{x ) (Thoa man diéu kién)
X =
Véi x=0=y=x+1=1
Véi x=2=y=x+1=3

Két lugn: Hé phuong trinh c6 2 cdp nghiém: (x;y) € {(0;1);(2;3)}

20 +x+3x+1=y> +2y+2+2,Jy+1

Bai 12: Giai hé phueong trinh: :
2x* —2y* —5xy —2x -7y -2=0

PHAN TICH CASIO
5y +2+\[41y* +76y + 20
Tt phuong trinh thit hai trong hé, ta cé x = Y \l Z / .
5y +2+4[41y* +76y +20
Chon x = Y \/ Z / thay vao phuong trinh th nhét trong hé
ta co:

2
5y + 5+ 41> + 74y +49 5y + 5+ J41y> + 74y +49
2( y \/ Z Yy JJF y \/ Z Yy

4
Stt dung SHIFT CALC ta thu dugc nghiém la: y =-0,2479539765

15y +19 + /41y?* + 74y + 49
+J 19+ J41y* + 74y + 2 —2y-2-2[y+1=0

By +2+/41y% + 76y +20
4

bén day ching ta kho tim ra m6i quan hé vi cac hé s6 khong giong nhau ¢

phén sau ddu phdy hodc cfng trir voi nhau ra mdi quan hé la s nguyén.

Nhung néu cac ban quan sat ki thi nhan thay c6 kha nang

V3x+1=2ly+1=3x—4y-3=0

Thay gid tri nghiém vira tim duoc vao biéu thuc:

3.0,669394698 — 4.(-0,2479539765) — 3~ 0

Thay vao x = ~0,669394698
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Do d6 méi quan hé biéu thiec can tim la 3x-4y-3=0=>y= %x —2

Ngoai ra : D& tim ra m6i lién hé gitra 2 bién s0, ta ciing ¢ thé xuat phat tu
nghiém vo ty: x =0,669394698, y = —0,2479539765

Néu viéc phat hién ra méi quan hé 3x—4y—-3=0 gdp tro ngai, ta co thé sk
dung mdy tinh d€ tim ra nhw sau:

Gan gid tri x~0,669394698 vao bién A, y=-0,2479539765 vao bién B Va
St dung cong cu TABLE vdi ham s6 F(X) = AX + B d€ xét nghiém cua
phuong trinh la bao nhiéu.

Sau khi tim dwgc mdi quan hé d6 ta thay y = %x —% vao hé phuong trinh

ta duoc:
23 , 5 17
_x —

2% +x+3x+ 1=y +2y+2+2Jy+1 FoX¥ 170
{x X X y y y =16 8§ 16

2x* -2y —5xy —2x -7y —-2=0 _§x2 5 +£=0

8 4 8

Nhu vay ta thdy: 2.PT1+PT2=0 tasé conhante y= %x —%

©Biai gidi:
Diéu kién xac dinh: x> —%;y >-1.
Ta o6 {sz +x+Bx+1=1> +2y+2+2\/yT1
2x* —2y* —5xy —2x -7y -2=0
:>2.(2x2 +x+M—y2 —2y—2—2\/y?)+2x2 —2y* —5xy—2x-7y—2=0
& 4x® +20+23x+1 -2 — 4y —4-4Jy +1+2x* ~2y* ~5xy —2x~ 7y ~2=0
< 6x° —4y” —5xy —11y—6+243x+1 -4,y +1=0
& 6x? ~5xy —4y” ~11y -6+2(VBx+1-2,/y+1)=0

Chu y: Can dung cong thitc nghiém ctia phuong trinh béac 2 d€ phan tich
phan da thitc 6x” —5xy —4y”> —11y —6 thanh nhan tt. Khdng nén dung
tinh nang SHIFT CALC ctia mdy tinh d€ giai vi m6i quan hé nghiém kha 1é
& (3x—4y-3)(2x+y+2)+2(VBr+1-2fy+1)=0

3x+1-4y—-4
3x—-4y-3)(2 2)+2 =0
<:>( T )( Ty )+ (\/3x+1+2\/y+1J
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2

S (3x—-4y-3)| 2x+y+2+ =0 (¥
( / ) / \/3x+1+2\/y+1
. 1 . 2
Vix>2——;y>-1dodd 2x+y+2+ >0
3 JBx+1+2fy+1
Vay ()= 3x—4y—3:0:>yzix—%.Thay vao phuong trinh thit hai trong
hé ta duoc:
x_—5+4\/%
222 — 217 —Bay —2x—7y—2=0=>23x> +5x—17 =0 = 23
54426
23

(thoa man diéu kién)

Chicé giatri x= %

54426 3 3 —21+326
= S y=—X——=—
23 4" 4 23

Voi x

Két lugn: Hé phuong trinh c6 nghiém duy nhat x = —5+4V26 +2i\/% va

21+ 326
T

9x% +4y* = 43/36x% —12x

Bai 13: Giai hé phuong trinh: :
{27;8 ~24x+12=8y\3x—1

PHAN TiCH CASIO
Ta nhan thay tir diéu kién cua hé phuong trinh thi x > % do d¢ tir phuwong

27x% —24x +12

trinh thit hai trong he, ta co y = ta thay vao phuong trinh

8y3x -1
2
2 —
thit nhat trong hé: 9x” + 4(273{ N 24x+ 12] = 4336x% —12x
8y3x -1

Stt dung SHIFT CALC ta thu duoc nghiém la: x zg

Kiém tra diéu kién nghiém kép. Xét: X F(X)
2 2
F(X)=9X?+4 27X 24X +12 | s oy | 061 0,045245
843X -1 0,62 0,0300
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Xét cac gia tri: 0,63 0,01821
e START=0,61 0,64 | 946.107°
e END=0,7 0,65 | 3,635.107°
e STEP=0.01

0,66 | 5732.107*
0,67 | 1,409.107*
0,68 | 2223. 107

’ 0,69 | 6,717.107°
xX= 3 chinh 1a nghiém kép ctia phwong trinh. 0,7 0,0135

Qua bang gia tri trén, ta nhan thdy nghiém nam
trong 1an can gia tri 0,6667 dong thoi ham s6 c6

ddu hiéu ti€p xtc véi truc hoanh. Vi vdy nghiém

Do bai toan c6 nghiém kép khi dung phép thé an y vao phuwong trinh th
nhat trong hé. Do d6 bai todn hoan toan c6 thé st dung hang dang thtec va
danh gia AM — GM d¢€ giai quyét bai toan

2 p—
Ta thay gia tri x :g vao biéu thiic cua y ta thay: y = 273 —24xv12 1

83x -1

Hon niva khi ta thay gia tri ctia x vao biéu thikc chtta can «/3x—-1=1=y
Do dé méi quan hé gitrax vayla y—+/3x-1=0

2
Vi vay két hop 2 phuong trinh ching ta can phai co ( y—3x— 1)
Ngoai ra nghiém x :g 1a nghiém kép ctia bai toan nén can tao hang dang

thirc (3x - 2)2

©Bdi giai:
Diéu kién xac dinh: x > %
9x? +4y% = 4336x% —12x

27x% —24x+12 =8y~[3x -1
Cong v€ véi v€ hai phuwong trinh trong hé phuong trinh ta cé:

= 9x? +4y> +27x% — 24x +12 - 8y[Bx —1 = 4336x% —12x

Ta c6 hé phuong trinh: {

<3637 +4y> —24x +12 - 8y\3x —1 =43/36x% —12x
<927 +y7 —6x+3-2y\3x—1 = 362> —12x
o y? —2y\Bx—1+3x—1+9x> —9x + 4 =3[36x> —12x

<:>(y—x/3x—1)2 +9x% —9x+4=336x% —12x
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= (y—x/3x—1)2 +(3x—2)" +3x =336x7 —12x (*)
Do (y—3x- 1)2 +(3x—2) 20vx nén 36x* —12x > 3x

Str dung bat dang thitc AM-GM ta nhan thay:

6x” —12x = fax(6x-2) 2 s HEO2H2 5,
AL a1 2 2
Dau “=" xay ra <:>3x:6x—2:2®x:§
y—~3x-1=0 )
Do dé phuong trinh (*) <<3x-2=0 - 3 (Thoa man BKXD)

3x=36x* —12x W=1

Két ludgn: Hé phuong trinh c6 nghiém duy nhat: x :§ vay=1

6x +4y2—7x—§=33 3x% +2x

3x% +8x+15=4y\[3x+8

Bai 14: Giai hé phueong trinh: :

PHAN TICH CASIO
Ta nhéan thay t&t diéu kién cua hé phuong trinh thi x > %8 . Nhung thay gia
. 8 . . ~. 99 Ao . 8 ..
tri x= 3 vao phuong trinh 2 ta thay: 3" 0 (Voly)do do x= 3 tee

3x* +8x+15
hwong trinh thit hai trong hé, ta c0 y = —————— ta thay vao phuon
P g g y 4 m y P g

2
2
trinh tht nhat trong hé: 6x + 4(%} —7x— g =333x% + 2x
4+/3x +8

Stt dung SHIFT CALC ta thu duoc nghiém la: x = %

Kiém tra diéu kién nghiém kép. Xét: X ja ( X)
> 2
F(X)=6x2+4| 22 18X oy 13 03 0,01322
43X +8 3 0,31 | 6,457.107°
33ax% 10X 0,32 | 2,101.10°°
Xét céc gia tri: 0,33] 1,309.107*
e START=0,3 0,34 | 5,224.107*
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e END=0,39 0,35 3,256.107°
e STEP=0.01 0,36 | 8315.107°
Q\ua bang gia tri trén, ta nhan thdy nghiém 0,37 | 0,01568
nam trong lan can gia tri 0,3334 dong thoi 0,38 0,025345
ham s& c6 ddu hiéu tiép xtc véi truc hoanh.. 0,39 | 0,0372866

Vi vay nghiém x :% chinh la nghiém kép ctua phwong trinh

Do bai toan c6 nghiém kép khi dung phép thé€ an y vao phuong trinh thi
nhat trong hé. Do d6 bai todn hoan toan c6 thé st dung hang dang thtec va
danh gia AM — GM d¢€ giai quyét bai toan

2
Ta thay gia tri x :% vao biéu thiic cua y ta thay: y = v +8x+15_3

43x+8 2

Hon niva khi ta thay gia tri ctia x vao biéu thtic chita can «/3x+8 =3=2y
Do d6 méi quan hé gitta x vay 1a 2y —+/3x+8 =0
2
Vi vay két hop 2 phuong trinh chiing ta can phai c6 (Zy —~3x+ 8)
Ngoai ra nghiém x :% 1a nghiém kép ctia bai toan nén can tao hang dang

thirc (3x - 1)2

©Bdi giai:
Diéu kién xac dinh: x > %8
6x> +4y* —7x— ? =33/3x% +2x

3x% +8x+15=4y\[3x+8

Cong v€ véi v€ hai phuwong trinh trong hé phuong trinh ta co:

Ta c6 hé phuong trinh:

= 61> +4y2—7x—g+3x2+8x+15:33 3x% +2x +4y\fBx+8
<9x° +4y2+x+3—;—4ym=33 3x% +2x

& 4y? —4y\Bx+8 +3x +8+9x> —2x+§=3x3/3x2+2x
@4y2—4ym+3x+8+9x2—6x+1+4x+§=3§’/3x2+2x

<:>(2y—x/3x+8)2 +(3x—1)2 +(4x+§j=33 3x% +2x (*)
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2
Do (Zy—»\/3x+8) +(3x—1)2 >0Vx nén 333x” +2x 24x+§
Stt dung bt déng thitc AM-GM ta nhan thdy:

33322 +2x =3f9x.(3x+2).3 S%;ZH):MJrg
D&u “=" xay ra <::>9x=3x+2=3<::>x:1
2y —+/3x+8 =0 le
Do dé phuong trinh (*) < {3x-1=0 & ?, (thoa man BDKXD)
4x+§=333x2+2x 72
AT A A . . A . 1 3
Két ludgn: Hé phuwong trinh ¢6 nghiém duy nhat: x = 3 va y= 5

oyl —§x+§=2\3/6x2 +2x
2x% +3x+3=2y\x* +3x

Bai 15: Giai hé phuong trinh: :

PHAN TiCH CASIO

>0
Ta nhan thay t&t diéu kién cua hé phuong trinh thi {x <3 Nhung thay
X

gia tri { - 3 vao phuong trinh 2 ta déu thay vo ly do d6 x #0;x #-3 nén
x=-
2x% +3x+3

2+x% +3x

2
2
trinh th nhat trong hé: x* + (M] - §x + % =236x” +2x

tir phuong trinh thit hai trong h¢, ta co y = ta thay vao phuong

2x% +3x
Stt dung SHIFT CALC ta thu dugc nghiém la: x=1
Kiém tra diéu kién nghiém kép. Xét: X 1:( X )
2
2

F(X):X2+[2X +3X+3J 5.2 05| 09403442
X2 +3X 3 3 0,6 | 055778437
0,7 0,295865
-2V6X* +2X 08| 0125474
Xét cac gia tri: 0.9 0.030187
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e START=05 1 0
e END=14 1,1 0,028452
e STEP=0.1 1,2 0,111178
Qua bang gid tri trén, ta nhan thdy nghiém 1,3 0,24511
nam trong lan can gia tri 1 dong thoi ham s& 1,4 0,428058

c6 dau hiéu tiép xuc voi truc hoanh..
Vi vay nghiém x =1 chinh la nghiém kép cta phuong trinh
Do bai toan c6 nghiém kép khi dung phép thé an y vao phuwong trinh thi
nhat trong hé. Do d6 bai todn hoan toan c6 thé st dung hang dang thtec va
danh gia AM — GM d¢€ giai quyét bai toan

2
Ta thay gia tri x=1 vao biéu thitc ctia y ta thdy: y = 20 +3x#3 2
24/x% +3x

Hon nita khi ta thay gia trj ctia x vao biéu thikc chita can \x* +3x =2=y
Do d6 mdi quan hé gittax vayla y—+vx> +3x =0

2
Vi vay két hop 2 phuong trinh ching ta can phai co ( Y-+ 3x)

Ngoai ra nghiém x =1 1a nghiém kép ctia bai todn nén can tao hang dang
thitc (x - 1)2

©Bai giai:
oA iAo x20
Diéu kién xac dinh:
x <

X +y? —§x+§=2\3/6x2 +2x
2x% +3x+3=2y\x* +3x

Cong v€ véi v€ hai phuwong trinh trong hé phuong trinh ta cé:

Ta c6 hé phuong trinh:

=1 +y’ —§x+§+2x2 +3x+3:2yx/x2 +3x+23/6x2 +2x
<y —2yNx® +3x +3x° +%x+1—31:2x3/6x2 +2x

< y? —2yNx® +3x + 1% +3x +2x7 —§x+1—31=2\3/6x2 +2x
@(y—\fxz +3x)2 +2(x2 —2x+1)+%x+§:2x3/6x2 +2x
Q(y_mr +2(x—1) +gx+§:2M(*)
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2
Do (y—xfxz +3x) +2(x—1)2 >0Vx;y nén 236x% +2x 2%x+§

Str dung bat dang thitc AM-GM ta nhan thay:
4x+3x+1+4 :Zx 5

3 3 3
Ddu “=" xay ra <> 4x=3x+1=4<x=1

236x* +2x = 3f4x.(3x +1) 4 <

y—\x*+3x=0 _1
Do d6 phuong trinh (*) < {x-1=0 & {x - ) (thoa man BDKXD)
y:
§x+§=2\3/6x2+2x

Két lugn: Hé phuong trinh c6 nghiém duy nhat: x=1va y=2

12%° +y* —10x +12 = 63/8x* +12x

Bai 16: Giai hé phuwong trinh:
2 1 2

4x +3x—§:y 4x” +2x

PHAN TICH CASIO
x=0
Ta nhéan thay tir diéu kién cua hé phuwong trinh thi 1 . Nhung thay
X< ——
x=0 1
gia tri 1 vao phuong trinh 2 ta déu thay vo ly do d6 x = 0;x # -5
S 2
4?4 33— -

2 ta thay vao

Jax? +2x

nén tir phuong trinh thit hai trong he, ta coé y =

phuong trinh th nhat trong hé:
2
4x* +3x - 1
1207+ ———2 | —10x+12=63/82% +12x

Jax? +2x

Stt dung SHIFT CALC ta thu duoc nghiém la: x = %

Kiém tra diéu kién nghiém kép. Xét: X F(X)

ERROR
0,1 4,712064
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) 1Y 02| 2225275

F(X)=12X*+ M 10X +12 0,3 0,909763
4X% +2X 0,4 0,215978

0,5 0

—638X% +12X 0,6 0,20280

Xét céc gia tri: 0,7 0,794300

e START=0 0,8 1,757012
e END-=09 0,9 3,07981
e STEP=0.1

Qua bang gia tri trén, ta nhan thdy nghiém
nam trong 1an can gia tri 0,5 dong thoi ham sd
c6 dau hiéu tiép xutc véi truc hoanh..

Vi vay nghiém x :% chinh la nghiém kép cua phrong trinh

Do bai toan c6 nghiém kép khi dung phép thé€ an y vao phuong trinh th
nhat trong hé. Do d6 bai todn hoan toan c6 thé sit dung hang dang thiic va
danh gia AM — GM d¢€ giai quyét bai toan

4 433 - -

Ta thay gia tri x :% vao biéu thiic cuia y ta thay: y = — 2./

Jax? +2x

Hon nita khi ta thay gia tri ctia x vao biéu thirc: \4x* +2x = 2= y
Do d6 méi quan hé gitta x vay 1a y—+v4x* +2x =0
2
Vi vay két hop 2 phuong trinh chiing ta can phai c6 (y —\4x® + Zx)
Ngoai ra nghiém x :% 1a nghiém kép ctia bai todn nén can tao hang dang

thirc (2x - 1)2
Nhung khi ta két ndi hai phuong trinh trong hé ta nhan thay hé s ctia

yV4x® +2x chila 1 nén can phai nhan phuong trinh hai trong hé véi 2 roi

2
cong voi phuong trinh thit nhat trong hé dé€ cé (y —\4x® + Zx) va (2x - 1)2

©Bai gidi:
x>0
Diéu kién xac dinh: 1
x < —E
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1267 +y* —10x +12 = 63/8x* +12x

Ta c6 hé phuong trinh:
2 1 2

4x +3x—5:y 4x” +2x

Nhén hai v€ cia phuwong trinh thi hai trong hé véi 2 roi cong vé v6i vé hai

phuong trinh trong hé phwong trinh ta co:

:>12x2+y2—10x+12+2(4x2+3x—%—y 4x2+2xj=638x2+12x

1207 + > —10x +12+8x% + 63— 1 - 2y\4x? + 2x = 6382 +12x
& 7 —2y\4a +2x + 2027 —4x +11=638x* +12x
S P —2yN4a +2x + 427 + 2 +16x% —6x +11=638x% +12x

= (y—x/4x2 +2x )2 +(4x-2)" +10x+7 =638x% +12x (%)
Do (y —\4x® +2x )2 + (4x - 2)2 >0Vx;y nén 63/8x% +12x >10x+7

Str dung bat dang thitc AM-GM ta nhan thay:
63/8x* +12x =33[8x.(2x+3).4 <8x+2x+3+4=10x+7

D4u “=" xay ra <:>8x:2x+3=4<:>x:%

y—\4x* +2x =0
X =
Do d6 phuong trinh (*) < (4x-2=0 =

1
2 ( Théa man)
10x +7 = 63/8x% +12x y=+2

Két lugn: Hé phuong trinh c6 nghiém duy nhét: x = % va y= 2

X +y? —8x—2=3%3x% —2x

Bai 17: Giai hé phuong trinh:
1122 +20x +1 = dyva® +2x +4xy3x% +2x -1

PHAN TiCH CASIO

>
Ta nhén thay tit diéu kién cua hé phuong trinh thi =3 Nhung thay
x<-2

gia tri x=—2 vao phuong trinh 2 ta déu thay voly do dé x#-2 nén ti
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11X +20x +1—- 42322 +2x -1

phuong trinh thit hai trong hé, ta co y = ta

4 x* +2x

thay vao phuong trinh thi nhét trong hé:

2 +(11x2 +20x+1—4x3x2 +2x -1

2
J —8x—2=333x*-2x

dx* +2x
St dung SHIFT CALC ta thu dwgc nghiémla: x=1
Kiém tra diéu kién nghiém kép. Xét: X P(X)
2
F(x) = x2 4 | 11X2+20X +1-4X3X +2X -1 0,5 3,3614
(X)=%"+ 2 0,6 3,1692
4NX"+2X ’ -

0,7 0,723344
—8X -2-333X*-2X 0,8 0,218374
Xét cac gia tri: 0,9 0,045731
e START=05 1 0
e END=14 1,1 0,037642
e STEP=0.1 \ 1,2 0,14149
Qua bang gia tri trén, ta nhan thdy nghiém nam 13 0.30298
trong lan can gia tri 1 dong thoi ham s6 c¢6 dau 14| 05173216

hiéu tiép xtc véi truc hoanh..
Vi vay nghiém x =1 chinh la nghiém kép ctia phuong trinh
Do bai todn c6 nghiém kép khi dung phép thé€ an y vao phuong trinh th
nhat trong hé. Do d6 bai todn hoan toan cé thé stt dung hang dang thiic va
danh gia bat dang thitc AM — GM d¢€ giai quyét bai toan
Ta thay gia tri x=1 vao biéu thiic ctia y ta thay:

112 +20x+1—4x\/3x2 +2x—-1
4 x* +2x

Hon ntta khi ta thay gia tri ctia x vao biéu thuc: Nx? +2x = \E :%

Do d6 m&i quan hé gitta x vayla y—2yx* +2x =0

Vi vay két hop 2 phuong trinh chiing ta can phai c6 (y —2\x* +2x )2
Ngoai ra nghiém x =1 1a nghiém kép ctia bai todn nén can tao hiang dang
thirc (x - 1)2

Nhung van con thanh phan y3x® +2x—1=2=2xdo d6 can tao ra hang
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2
dang thtec (Zx —3x% +2x - 1)

©Bdi giai:
1
—~ N , . X2 —
Diéu kién xac dinh: 3
x<-2

X +y? —8x—2=333x% —2x

Ta c6 hé phuong trinh:
1122 +20x +1 = dyva® +2x +4xy3x% +2x -1

Cong vé vdi v€ hai phuong trinh trong hé phuong trinh ta cé:

= 2% + 1% —8x—2+11x2 +20x +1=333x% — 2x + 4y x® + 2x + 4332 +2x 1

1207 + 2 +12x — 1= 33327 — 2x + Aynx® + 2x + 4322 + 2x — 1

1207 + 2 +12x — 1— Ay x® + 2x — 4ay3x% + 2x — 1 = 332 — 2
Y —AyNa® + 20 + 4(x + 2x) + 4o —4oy3x% + 20— 1+ (3x + 2~ 1)
+x% —2x+1+4x—1=333x> —2x

c>(y—2x/x2 +2x)2 +(2x—x/3x2 +2x—1)2 +(x—1) +4x-1=333x2 ~2x (%)
Do (y—Z\!xz +2x)2 +(2x—\/3x2 +2x—1)2 +(x—1)2 >(0Vx;y nén

33x% —2x 24x -1
St dung bat dang thitc AM-GM ta nhan thay:
33x? - 2x =33x.(3x-2). 1 <x+3x-2+1=4x-1

Ddu “=" xay ra < x=3x-2=1<x=1

y—24x* +2x =0

2x—3x*+2x-1=0 |x=1
=
x-1=0 y=2

4x —1=333x? - 2x

Do d6 phuong trinh (*) < \E( Thda man)

Két lugn: Hé phuong trinh c6 nghiém duy nhat: x=1va y =23

Py’ —5x+1=32x" —x

X% +4x =y\x® +3x +/3x -2

Bai 18: Giai hé phuwong trinh: {
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PHAN TIiCH CASIO

Ta nhan thay tir diéu kién cua hé phuong trinh thi x > % do d6 tir phwong

x? +4x—x/3x—2
\/xz +3x

— 2
2 —_— —_
thit nhat trong hé: x° J{x tax N3 —2 j —5x+1=y2x* —x
2
\x® +3x

St dung SHIFT CALC ta thu dwgc nghiémla: x=1

Kiém tra diéu kién nghiém kép. Xét: X F ( X )

) 3 . 2
F(X)=X2+ X? +4X —+3X -2 5% 41 0,5 ERROR
JX2 43X 0,6 ERROR

0,7 0,750196

0,8 0,241349
0,9 0,051542

trinh thit hai trong hé, ta c6 y =

ta thay vao phuong trinh

2x*-Xx

Xét cac gia tri:

e START=0,5 - :
e END=14
e STEP=0.1 1,1 0,043045

1,2 0,1622294
1,3 0,347789
1,4 0,593826

Qua bang gid tri trén, ta nhan thdy nghiém
nam trong 1an can gia tri 1 dong thoi ham s6
c6 dau hiéu tiép xuc voi truc hoanh..
Vi vay nghiém x =1 chinh la nghiém kép cia phuong trinh
Do bai toan c6 nghiém kép khi dung phép thé€ an y vao phuong trinh th
nhat trong hé. Do d6 bai toan hoan toan c6 thé sit dung hang dang thiic va
danh gia bat dang thiic AM — GM d¢é giai quyét bai toan
X +4x—+3x -2
Vx? +3x

Hon nita khi ta thay gia tri ctia x vao biéu thitc: Vx* +3x =2=y

Ta thay gia tri x=1 vao biéu thitc ctia y ta thay: y = =2

Do dé méi quan hé gittax vayla y—vx* +3x =0

Vi vay két hop 2 phuong trinh chiing ta can phai c6 (y —x® +3x )2

Ngoai ra nghiém x =1 1a nghiém kép ctia bai todn nén can tao hang dang
thirc (x - 1)2

Dén day van con thanh phan PBr-2=1 cling c6 thé thanh hang dang thtic
(x — m )2 hodc (m = 1)2. Nhung trong bai toan khong cé biéu
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thite x\3x—2 do d6 chi c6 thé lya chon (\/3x o- 1)2

Khi ta két ndi hai phuwong trinh trong hé ta nhan thay hé s ctia y/x* +3x
chi la 1 nén can phai nhan phuong trinh hai trong hé véi 2 r6i cong véi

2
phuong trinh thit nhét trong hé dé c6 ( y—~x+ 3x) ;(x - 1)2 va

(\/3x—2 —1)2

©Bai gidi:
Diéu kién xac dinh: x 2%

Py’ —bx+1=y2x" —x

x* +4x =y\x® +3x +/3x -2

Nhén hai v€ cua phuwong trinh hai trong hé véi 2 roi cong v€ véi vé hai
phuong trinh trong hé phuong trinh ta cé:

= x° +y2 —Bx+1+2x2 +8x=3/2x2 —-X +2y\/x2 +3x +243x -2
X7 +y2 —5x+1+2x% +8x—2y\/x2 +3x —23x-2=x2x*—x

o y? —2y\x® +3x +(x2 +3x)+(3x—2)—2 3x—2+1+2x% —3x+2=32x" —x
@(y—\/xz +3x)2 +(\/3x—2—1)2 12 —2x+ D)+ x =227 —x
@(y—\/x2 +3x)2 +(x/3x—2 —1)2 +2(x—1)2 +x=3222—x *)

Ta c6 hé phuong trinh: {

2 2
Do (y —x*+ 3x) + (x/3x -2 —1) +2(x—1)*> >0Vx;y nén J2x* —x >x
St dung bat dang thixc AM-GM ta nhan thy:

3/23(2 —-X = 3/x.(2x—1).1 S% =x

Ddu “=" xay ra < x=2x-1=1<x=1

y—Vx>+3x=0

JBr-2-1=0 @{x—l

~_(Thoa man)
x-1=0 =2

x= \3/2x2 -X

Do d6 phuong trinh (*) <
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Két lugn: Hé phuong trinh c6 nghiém duy nhat: x=1va y=2

.. e n . yz—zx+14=343/9x2—2x
Bai 19: Giai hé phuwong trinh: 2 2

X% +3x+1=y\x® —x +3dx +1

PHAN TICH CASIO
x>1
Ta nhan thay tir diéu kién cua hé phuong trinh thi | 1 Nhung ta
——=<x<
4

0
thay 2 gia tri {x vao phuong trinh thit hai trong hé déu khong thoa man

2 +3x+1-34x+1
xsz—x

do d6 tr phurong trinh thit hai trong hé rat y =

thay

vao phwong trinh th nhat trong hé:

. B 2
2 +3x+1-3ax+1 _Zx+14=3§/ﬁ
7 —x 2 2

St dung SHIFT CALC ta thu dwgc nghiém la: x=2
Kiém tra diéu kién nghiém kép. Xét: X 1:( X)

5 3 2
F(x)-| X #3X 11 BVAX+1) 7 L, 15| 1653447
X 16| 0907056

9 1,7 0,449890
—33}9X2 _EX 1,8 0,179967

1,9 0,041129

Xét cac gia tri:

e START=1,5 2 0
e END=24 2,1 0,035553
e STEP=0.1 2,2 0,13391

2,3 0,285561
2,4 0,483770

Qua bang gid tri trén, ta nhan thdy nghiém
nam trong lan can gia tri 2 dong thoi ham s
c6 dau hiéu tiép xuc voi truc hoanh..
Vi vay nghiém x =2 chinh la nghiém kép ctia phuong trinh
Do bai toan c6 nghiém kép khi dung phép thé€ an y vao phuong trinh thit
nhat trong hé. Do d6 bai toan hoan toan c6 thé st dung hang dang thtic va
danh gia bat dang thitc AM — GM d¢€ giai quyét bai toan
Ta thay gia tri x=2 vao biéu thiic ciia y ta thay:

38




Ung chdo thu —Dodn Tri Diing - Ha Hitu Hai

2 [
x°+3x+1-3v4x+1
y: :»\/E
X —x
Hon ntra khi ta thay gia tri ctia x vao biéu thirc: N2 —x =2 =y

Do d6 mdi quan hé gittax vayla y—vx> —x =0
2
Vi vay két hop 2 phuong trinh chung ta can phai cd ( y—x - x)
Ngoai ra nghiém x =2 la nghiém kép ctia bai todn nén can tao hang dang
; 2
thirc (x - 2)
Dén day van con thanh phan v4x+1=3 ciing c6 thé thanh hang dang thiic
2
(Vax+1-3] .
Khi ta két ndi hai phuwong trinh trong hé ta nhan thay hé s ctia yv/x* —x
chi la 1 nén can phai nhan phuwong trinh hai trong hé véi 2 roi cong vé voi

v€ hai phuong trinh trong hé dé ¢ (y —\x? - x)2 ; (x - 2)2 va (x/4x +1- 3)2

©Bai gidi:

x>1
biéu kién xac dinh: | 1

—Z <x<0

L . yz—zx+14:343’9x2—2x
Ta c6 hé phuong trinh: 2 2
x* +3x+1=y\x® —x +3dx +1

Nhan hai v€ cia phwong trinh hai trong hé voi 2 r6i cong v€ voi vé hai
phuong trinh trong hé phuong trinh ta co:

=2x> +6x+2+y° —§x+14=343/9x2—§x +2y\m+6\/m

=22 4y +§x+16—2yﬁ—6\/4x_+1=339x2 —%x

=G —2yﬁ+(x2 —x)+x2+§x+16—6\/4x_+1=33 9x2—%x
@(y—ﬁ)2+(4x+1)—6\/4x_+1+9+(x2 +4x+4)+%x+2=343/9x2—%x
@(y—ﬁ)z+(m—3)2+(x—2)2+§x+2=33 9x2—%x *)
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Do (y—x/xz —x)z +(x/4x+1 —3)2 +(x—2)2 >0Vx;y nén

33/9x? —2x sz+2
\j 2 2

Str dung bat dang thitc AM-GM ta nhan thay:

?)i/%c2 —gx:33 %.(ZX—I).?) 33—x+2x—1+3:Zx+2
2 2 2 2

Dau “=" xay ra @%x:2x—1:3©x:2

y—\x*—x=0

\N4x+1-3=0 x=2
Q{

Do do6 phuong trinh () <1, _2_0 ( Théa man)
y=+2

Zx+2=3,3/9x2 —2x
2 2

Két ludgn: Hé phuong trinh c6 nghiém duy nhat: x=2va y= 2

y? +3=2310x% - 2x

Bai 20: Giai hé phuong trinh:
X% +3x+1=yy2x —1+2yx* +3x

PHAN TiCH CASIO
Ta nhéan thay tit diéu kién cua hé phuong trinh thi x > % Nhung ta thay
X :% gia tri vao phuong trinh thi hai trong hé nhan thay khong thoa man

x? +3x+1-2vx% +3x

N2x -1

do dé tir phurong trinh thit hai trong hé rat y = thay

vao phuong trinh th nhat trong hé:

2

2 _ 2

Ex +3x+1-24x +3xJ +3:2m
x/Zx—l

Stt dung SHIFT CALC ta thu dugc nghiém la: x=1

Kiém tra diéu kién nghiém kép. Xét: X P(X)
2
2 %z 0,5 ERROR
F(X)z X +3X+1-2¢4X° +3X 43 o T
N : :
0,7 0,308078
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2310X2 —2X 0,8 0,13573

Xét céc gia tri: 09 0,033884
e START=0,5 1 0
e END=14 1,1 0,03410
o STEP=0.1 1,2 0,137239

Qua bang gid tri trén, ta nhan thdy nghiém L3 0,310949
nam trong 1an can gid tri 1 dong thoi ham s8 14 0,5571218
c6 dau hiéu tiép xtic voi truc hoanh..
Vi vay nghiém x =1 chinh la nghiém kép ctia phuwong trinh
Do bai toan c6 nghiém kép khi dung phép thé€ an y vao phuong trinh thit
nhat trong hé. Do d6 bai todn hoan toan c6 thé stt dung hang dang thic va
danh gia bat dang thitc AM — GM d¢€ giai quyét bai toan
Ta thay gia tri x =1 vao biéu thtic cia y ta thay:

_x2+3x+1—2 x% +3x B

N2x -1

Hon nita khi ta thay gid tri ctia x vao biéu thic: V2x-1=1=y
Do d6 mdi quan hé gitax vayla y—+2x—-1=0

1

Vi vay két hop 2 phuong trinh ching ta can phai co ( Y- J2x-1 )2

Ngoai ra nghiém x =1 1a nghiém kép ctia bai todn nén can tao hang dang
thirc (x - 1)2

Dén day van con thanh phan yx* + 3x . Do bai toan ¢ nghiém kép x =1
nén c6 thé tao lién hop nghiém kép vaéi thanh phan nay

Gid st lién hop voi Vx> +3x=ax+b khidéavabla nghiém ctia hé

a+b=2 a=
phuong trinh: ) 3 ©

RSN RS

Do d6 lién hop véi \/x2+3x:§x+% hay(5x+3—4 x2+3x)

Trudc khi ta két ndi hai phuong trinh trong hé ta nhan thay hé sd cua
yN2x—1 chila 1 nén can phai nhan phuong trinh hai trong hé v6i 2 roi

2
cong v€ voi v€ hai phuong trinh trong hé dé co (y —~2x - 1) va (x - 1)2 va
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lién hop nghiém kép (Sx +3—4Vx" + 3x)

e 2.

©Bai giai:

Diéu kién xac dinh: x 2%

y? +3=2310x> - 2x

x* +3x+1=y2x —1+2yx* +3x
Nhan hai v€ cua phuwong trinh hai trong hé véi 2 r6i cong v€ véi vé hai
phuong trinh trong hé phuong trinh ta cé:

=227 +6x+2+ Y% +3=2310x7 - 2x + 2y2x — 1 +4x? + 3x
222 + 63+ +5-2y\2x —1 —4x* + 3x = 23102 — 2x
=12 —2yN2x—1+(2x 1)+ 207 + dx + 6 - 4Jx +3x = 2310x* —2x

@(y—x/Zx—l)z +2(x—1)" +8x+4—4yx® +3x =2310x% —2x

@(y—xIZx—l)z+2(x—1)2+(5x+3)—4 x% +3x +3x+1=2310x7 ~2x

Ta c6 hé phuong trinh: {

5x+3) —16(x* +3
i ) (x i x)+3x+1=2310x2—2x

<:>(y—\/2x_—1)2+2(x—1)2+(

(5x+3)+4vx* +3x

<:>(y—¢2x—1)2+2(x—1)2+ 9x" ~18x+9 +3x+1=2310x% - 2x

(5x+3)+4x* +3x
<:>(y—x/2x—1)2+2(x—1)2+ 9;x Ul +3x+1=2310x -2x (%)

(5x+3)+4Vx? +3x

9(x-1
Do (y—\/2x—1)2+2(x—1)2+ (x ) ZOszl;yeR nén
(5x+3)+4Vx +3x 2
2310x% —2x >3x+1
St dung bat dang thixc AM-GM ta nhan thay:

23/10x* - 2x = ¥/80x* ~16x = f4x.(5x 1) 4 < w =3x+1

II 77

Ddu “=" xdy ra < 4x=5x-1=4<x=1
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y—2x-1=0

=1
Do d6 phuong trinh (*) < <x-1=0 = {x 1( Thoa man)
y
3x+1=2310x" - 2x
Két lugn: Hé phuong trinh c6 nghiém duy nhat: x=1va y=1

Chu y: Ngoai cach xtt ly trén ching ta c6 thé lam theo cach nhu sau:

Cach 2: Do biéu thiec \/x* +3x 1at kho danh gid 1a nén giai quyét theo cach
gl. Hon nta

23/10x* - 2x =¥/80x* ~16x = f4x.(5x 1) 4 < w =3x+1

Nén con du lai thanh phan: 5x +3—44/x* + 3x . Chting ta c6 thé danh gia
bang xét ham f(x)=5x+3—4yx”> +3x véi x> %
4x+6

Vx? +3x

Ta c6 bang xét dau:

Tacod: f(x)=5- =05 +3x=4x+6=x=1

1
X p—
2

f'(x) — 0 +
T bang xét dau ta thdy f(x) > f(l) =0

Do d6 5x+3—4+x* +3x >0 VxZ%

Va 5x+3-4Jx* +3x =0 x=1
Do d6 chting ta van danh gi4 duwoc binh thuong nhuw sau:

(y—x/Zx—lf+2(x—1)2+(5x+3)—4 x% +3x +3x+1=2310x% - 2x (1)

Do 5x+3—4vx? +3x >0 VxZ% va

(y—«/zx—1)2 +2(x-1)" 20 ‘v’xZ%;yeR

Nén 23/10x? —2x >3x+1
St dung bat dang thiec AM-GM ta nhan thay:

T e

Ddu “=" xay ra < 4x=5x—-1=4<x=1
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y—+2x-1=0

Do dé phuong trinh (1) < > = ( Théa man)
5x+3—4\x" +3x =0 y=1

3x+1=2310x" - 2x
Két lugn: Hé phuong trinh c6 nghiém duy nhit: x=1va y=1

y? —x* —3=X4x" +4x

A +2+ 47 +2x+1 =2yNTx —x°

Bai 21: Giai hé phuwong trinh: {

PHAN TICH CASIO
Ta nhan thay tir diéu kién cua hé phuong trinh thi 0<x <7 Nhung ta thay

gia tri { __ vao phuong trinh thit hai trong hé nhan thdy khong théa man

2 3
do d¢ tit phuong trinh thit hai trong hé rut yzx T2 AN v2xt]

2\7x —x?
thay vao phuong trinh th nhéat trong hé:
2
2 3
X°+x+2+4\x” +2x+1 3= 3//=4x2 +dx
2N7x — x?
Stt dung SHIFT CALC ta thu duoc nghiém la: x=1
Kiém tra diéu kién nghiém kép. Xét: X F(X)
2
F(x) = X2+ X+2+40X> +2X +1 e 0,5 0,971807
( ) - > h 0,6 0,557423
207X -X
, 0,7 0,288736
—3-V4X* +4X 08| 0120525
Xét cac gia tri: 0,9 0,028725
e START=0,5 1 0
e END=14 1,1 0,0269787
e STEP=01 12|  0,105882

Q}la bang gia tri trén, ta nhan thdy nghiém 13 0,235241
nam trong 1an céan gia tri 1 déng thoi ham s& 14| 04151726
c6 dau hiéu tiép xuc voi truc hoanh..
Vi vay nghiém x =1 chinh la nghiém kép ctia phuong trinh
Do bai toan c6 nghiém kép khi dung phép thé€ an y vao phuong trinh thit
nhat trong hé. Do d6 bai toan hoan toan c6 thé st dung hang dang thiic va
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danh gid bat dang thiic AM — GM d¢€ giai quyét bai toan
Ta thay gia tri x=1 vao biéu thtic ctia y ta thay:
ye P Ax+2+4x% +2x+1 _J
247x - x?
Hon nita khi ta thay gia tri ctia x vao biéu thiec: \7x—x* = J6 = y

Do d6 mdi quan hé gittax vayla y—v7x—x> =0

2
Vi vay két hop 2 phuong trinh ching ta can phai c6 ( y—7x—x° )
Ngoai ra nghiém x =1 la nghiém kép ctia bai toan nén can tao hang ding
thirc (x - 1)2

Dén day van con thanh phan v/x® + 2x +1 . Ching ta chua biét sé xtt ly nhu
thé nao. Vi luong trong cédn la bac 3 nén viéc tao ra lién hop nghiém kép
gdp kho khan ( vi voi bac 3 nhu thé nay can phai tao lién hop c6 bac 2 la:
ax” +bx +c ma chi c6 2 phrong trinh nén chiing ta khong thé xt Iy hét
duoc) Gap phai tinh hudng nhu thé nay thi bai toan cé thé phai xét ham dé
giai quyét not bai toan hodc cé thé c6 thém nghiém ngoai lai nao d6. Con
viéc xét ham nao thi sau khi bién ddi xong chiing ta sé biét.

Trudc khi ta két nGi hai phuong trinh trong hé ta nhan thay hé s6 cua

yN7x—x> 1a 2 nén chi can cong vé& véi vé& hai phuong trinh trong hé dé co

thanh phan: (y —\7x—x" )2 va (x - 1)2

©Bdi giai:
Diéu kién xac dinh: 0<x<7

y? —x? —3=X4x" +4x

Ta c6 hé phuong trinh:
x2 +x+2+4\/x3 +2x+1 =2y\/7x—x2

Cong v€ véi v€ hai phuwong trinh trong hé phuong trinh ta cé:
:>]/2 —x?-3+x° +x+2+4\/x3 +2x+1 =2y\/7x—x2 +%/4x2 +4x

<::>]/2+x—1+4xix3+2x+1=2y\/7x—x2 +%i4x2+4x

o y? —2yNTx -« +(7x—x2)+x2 —bx—1+4\x® +2x+1 = dx? + 4x

2
<:>(y—x/7x—x2) +x% —6x—1+4\x® +2x +1 = Ydx® +4x
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2
<:>(y—xi7x—x2) +x2—2x+1—4x—2+4\/x3+2x+1:§’/4x2+4x

@(y—\ﬁx—xz )2 +(x—1)2 —4x—2+4\/x3 +2x+1 =3/4x2 +4x

PHAN TICH
Ta nhan thay néu dén day chiing ta 4p dung bat dang thitc AM-GM co:
Yax vax = e (xrn)2 <22y
3

Khi d6 phuong trinh sé thanh:

2
@(y—\f7x—x2) +(x—1)2 —5x —3+4Nx + 2x+ 1+ x +1=R/4x” + dx
Nhuw vay lugng con lai can xi ly 1a (—5x —3+4x% +2x + 1) Ta nhéan thay

16(x> +2x+1) - (5 +3)°

néu lién hop (—5x—3+4 x3+2x+1)=
(5x+3)+4Vx’ +2x+1

16x° ~25x° +2x+7 _ (16x+7)(x-1)"
(5x+3)+4Vx® +2x+1  (5x+3)+4Vx° +2x+1

V6i 0<x<7 thi (5x+3)+4vx’ +2x+1>0va (16x+7)>0 do do:
(16x+7)(x~1)°
(5x+3)+4Vx® +2x+1

Nhu vay bai toan dugc xtt ly kha gon.

>0 ddu “=" xay ra khi x=1

<:>(y—x/7x—x2)2+(x—1)2—5x—3+4 2 +2x+1+x+1=4x" +4x
<:>(y—x/7x—x2)2 +(x—1)2+
(5x+3)+4vx’ +2x+1

2 3 Amo2
<:>(y—xI7x—x2) +(x—1)2+ 1627 —25x" +2x+7 +x+1=34x> +4x
(5x+3)+4 X +2x+1

16(x> +2x+1) - (5 +3)° P revww

2
<:>(y—x/7x—x2)2+(x—1)2+ (16x+7)(x—1) +x+1=4x" +4x (*)
(5x+3)+4Vx® +2x+1
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Do (y—\/7x—x2)2+(x—1)220 vxe[0;7|;yeR va

(16x+7)(x~1)°

>0 Vxe[0;7] nén v4x? +4x >x+1

(5x+3)+4Vx® +2x+1
Str dung bat dang thitc AM-GM ta nhan thay:
Yax vax = e (xrn)2 < 22 g
3
Dau “=" xdy ra < 2x=x+1=2<x=1
y—\7x—x> =0
d6 ph h it “(mh
Do d6 phuong trinh (*) < = ( Théa man)
PREons (16x+7)(x-1 =0 |y=6
x+1=R/4x% + 4x

Két ludn: Hé phuong trinh c6 nghiém duy nhét: x=1va y= J6
Chu y: Ngoai cach xtt ly trén chiing ta ¢ thé lam theo cach nhu sau:
Cach 2: Néu chung ta thdy kho khan khi lién hop biéu thic

(—5x—3+4 x3+2x+1) thi cling c6 thé danh gi bang xét ham
f(x)=-5x—3+4yx’ +2x+1 véi 0<x<7

6x> +4

Nad +2x+1

Ta c6 bang xét dau:

Tacé: f(x)=-5+ =05V +2x+1=6x"+4 = x=1

x |0 1 7
f'(x) - 0 +
Tir bang xét dau ta thdy f(x)> f(1)=0

Do d6 —5x—3+4x> +2x+1>0 Vxe[0;7]

Va 5x-3+44Jx’ +2x+1=0<x=1
Do d6 chting ta van danh gia duwoc binh thiong nhu sau:

2
@(y—x/%c—xz) +(x—1)2—5x—3+4 B 2x+1+x+1=42 +4x (1)

Do —5x-3+4yx>+2x+12>0 Vxe[0;7] va
(y—x/7x—x2)2+(x—l)220 vxe[0;7];yeR
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nén \3/43(2 +4x>x+1

Str dung bat dang thitc AM-GM ta nhan thay:

Yax vax = e (xrn)2 <22y
3
Ddu “=" xay ra <2x=x+1=2<x=1
y—-N7x-x" =0
Do d6 ph b () o] 20 *=1_ (Thoa man)
o d6 phuong trin = = 6a man
s +2x+1=5¢+3  |y=+6
x+1=34x% +4x

Két lugn: Hé phuong trinh c6 nghiém duy nhit: x=1va y= J6

Binh ludgn: Néu theo tu duy tao lién hop véi thanh phan vx® +2x+1 phai
la bac haila ax? +bx +c thi khi nhém tao cic hang dang thiic chting ta can
phai con dw thanh phan x thi khi d6 biéu thirc cudi sé la:

(y—x/7x—x2)2 +2(x 1) —x? -3x—d+4yx’ +2x+ 1+ x+1= 40 +4x

Nhu vay ching ta phai xét ham f(x) =—x* —3x —4+4yx° +2x+1 véi
0<x<7

Chting ta hoan toan cé thé kiém tra bang tinh nang TABLE ctia may tinh dé
nhin thdy ham s ludén khong am trén mién [0;7} Va cac ban hoan toan cé
thé xét ham binh thuong giong nhu cach 2

Do d6 —x* —3x—4+4yx® +2x+1>0 Vx EI:O;7:| Nén chung ta van danh
gia va giai quyét bai toan binh thuong

4y —x—2=R4x" +4x

2% = 3x+3+3V3x® +5x+ 1 = 4y\6x — 1

Bai 22: Giai hé phuong trinh: {

PHAN TICH CASIO
Ta nhéan thay tt diéu kién cua hé phuong trinh thi 0<x<6 Nhung ta thay

gia tri - 6 vao phuong trinh thit hai trong hé nhan thay khong thoa man
X =
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x? =3x+3+33x° +5x+1

do d6 ttr phurong trinh thit hai trong hé rat y =

4:]6x — x?
thay vao phuong trinh tht nhét trong hé:
2
2 3
NE: 3x+3+3v3x° +5x+1 VP 3!4952 +dx
46x — 12
St dung SHIFT CALC ta thu dwgc nghiémla: x=1
Kiém tra diéu kién nghiém kép. Xét: X P(X)
2
F(x)-4 X?-3X+3+33X 45X +1| 05| 1385638
ex 0,6 0,80666
5 0,7 0,42266
—2-34X* +4X 08| 0178015
Xét cac gia tri: 0,9 0,042727
e START=0,5 1 0
e END=14 11|  0,040532
e STEP=01 , 1,2 0,159637
Qua bang gia tri trén, ta nhan thay nghiém 13 0.355675
nam trong 1an can gia tri 1 dong thoi ham s6 1’ 4 0’629161

¢6 ddu hiéu tiép xtc véi truc hoanh..
Vi vay nghiém x=1 chinh la nghiém kép ctua phuong trinh
Do bai toan c6 nghiém kép khi dung phép thé€ an y vao phuong trinh thi
nhat trong hé. Do d6 bai toan hoan toan c6 thé st dung hang dang thtic va
danh gid bat dang thixc AM — GM d¢€ giai quyét bai toan
Ta thay gia tri x=1 vao biéu thirc ciia y ta thay:
X —3x+3+3V3x° +5x+1 5

4N6x —x 2
Hon nita khi ta thay gid tri ctia x vao bidu thiee: V6x —x* = J5= 2y

Do dé méi quan hé gifta x vay 1a 2y —v6x—x*> =0

Vi vay két hop 2 phuong trinh chiing ta can phai c6

Ngoai ra nghiém x =1 1a nghiém kép ctia bai todn nén can tao hiang dang
thirc (x - 1)2

Dén day van con thanh phan v/3x” +5x +1. Chung ta chua biét sé xtt Iy
nhu thé nao. Vi lugng trong céan 1a bac 3 nén viéc tao ra lién hop nghiém
kép gdp khé khan ( vi voi bac 3 nhu thé nay can phai tao lién hop cd bac 2
12: ax® +bx +c ma chi cé 2 phuong trinh nén chiing ta khong thé xtt ly hét
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duoc) Gap phai tinh huéng nhu thé nay thi bai toan c6 thé phai xét ham dé
giai quyét nGt bai toan hodc c6 thé ¢ thém nghiém ngoai lai nao d6. Con
viéc xét ham nao thi sau khi bién d6i xong ching ta sé biét.

Trudce khi ta két noi hai phuong trinh trong hé ta nhan thay hé s cua

y\6x —x* 134 nén chi can cdng vé& véi vé& hai phuong trinh trong hé dé c6

thanh phan: (Zy —\/6x—x* )2 va (x- 1)2

©Bai gidi:
Diéu kién xac dinh: 0<x<6

4y? —x—2=R4x" +4x

22 = 3x+3+3V3x® +5x + 1 = 4y\6x — 1

Cong vé vdi v€ hai phuong trinh trong hé phuong trinh ta cé:

= 4y? —x—2+2% —3x+3+ 332 +5x+1 = 4y6x — 12 +J4x® +4x

S Ay? + 2% —dx+1+ 3332 +5x +1 = dy\6x — 22 + Ydx? +4x

< 4y? —4y6x — 2 +(6x—x2)+2x2 —10x+1+ 3932 +5x +1 = Ydx® +4x

Ta cé hé phuong trinh: {

2
<:>(2y—x/6x—x2) 1202 —10x +14 333 + 53 +1 = 4x? + 4

2
@(Zy—\/6x—x2) 4207 —4x+2—6x—1+3y3x% + 5x +1 = Jda? + 4x

<:>(2y—x/6x—x2 )2 +2(x 1) —6x—1+3V32> +5x+1 = 42® + 4x

PHAN TiCH
Ta nhan thdy néu dén day ching ta 4p dung bat dang thitc AM-GM co:

3’/43(2 +4x :{5/2x.(x+1).2 < M —

+1

Khi d6 phuong trinh sé thanh:

@(Zy—\/6x—x2 )2 +2(x 1) 7224332 +5x+ 1+ x+1=4x + 4x
Nhu vay lugng con lai can xu ly la (—7x —2+3/3x% +5x + 1) Ta nhén thay

9(3x° +5x+1)~(7x+2)°

néu lién hop (—7x—2+3 3x3+5x+1)=
(7x+2)+3y3x” +5x+1
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27%° —49x° +17x+5 __ (27x+5)(x~1)"
(7x+2)+3V3x> +5x+1  (7x+2)+33x° +5x +1

V6i 0<x<6 thi (7x+2)+33x’ +5x+1>0va (27x+5)>0 do do:
(27x+5)(x 1)’
(7x+2)+3432 +5x +1
Nhu vay bai todn dugc xtt ly kha gon.

>0 dau “=" xay rakhi x=1

+2(x 1) ~7x-2+3\32> +5x+ 1+ x+1=4x + 4x

+x+1=34x* +4x

(7x+2)+3 3x% +5x+1
2 2, 27x% —49x* +17x+5
(7x+2)+3 3x° +5x+1

2
@(Zy—\/6x—x2)2+2(x—1)2+ (27x+5)(x—1) +x+1=4x" +4x
(7x+2)+3V3x +5x+1

Do (2y~Jex -+’ )2 +2(x-1) 20 vre[0;6];yR va
(27x+5)(x 1)’

(7x+2)+3432 +5x +1

St dung bat dang thixc AM-GM ta nhan thay:

Jax? +4x = 3[2x. (x+1) 2 SW:erl

|
|
)2 , 932 +5x+1)—(7x+2)
|

|
|

<:>(2y— 6x —x* +2(x—1) +
|

+x+1=34x> +4x

>0 ‘v’xe[O;6] nén v4x? +4x >x+1

Ddu “=" xay ra ©2x=x+1=2<x=1
2y —\6x—x* =0
x—=1=0 x=1

Théa ma
(27x+5)(x-1F =0 yzg( oa man)

Do d6 phuong trinh (¥) <

x+1=34x +4x
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V5

2
Chu y: Ngoai cach xtt ly trén chuing ta ¢ thé lam theo cach nhu sau:
Cach 2: Néu chung ta thdy khé khan khi lién hop biéu thirc

(—7x —2+3/3x% +5x + 1) thi cfing c6 thé danh gia bang xét ham

Két lugn: Hé phuong trinh c6 nghiém duy nhat: x=1va y=

F(x)=-7x—2+33x* +5x+1 véi 0<x<6
27x* +15

2x/3x3 +5x+1

Ta c6 bang xét dau:

Tacd: f(x)=-7+ =0 144327 +5x+1=27x* +15 = x =1

X 0 1 6
f'(x) — 0 +
Ttr bang xét dau ta thay f(x) > f(l) =0

Do d6 —7x—2+33x> +5x+120 Vxe[0;6]

Va —7x-2+3V3x° +5x+1=0<x=1
Do d6 chiing ta van danh gia duoc binh thuong nhu sau:

<:>(2y—\/6x—x2)2+2(x—1)2—7x—2+3 3x° +5x+1+x+1=34x" +4x (1)
Do —7x-2+3V3x* +5x+120 Vxe[0;6]

va (Zy—\/6x—x2)2+2(x—1)220 vxe[0;6];yeR

nén m2x+1

St dung bat dang thixc AM-GM ta nhan thay:
2x+x+1+2

Jax? +4x = 3f2x. (x+1) 2 +1

Ddu “=" xay ra ©2x=x+1=2<x=1
2y —\6x—x* =0

Do d6 phuong trinh (*) < . = x_l\E(Th()a man)
3V3x® +5x+1=7x+2 y=="
x+1=R/4x% + 4x

%5

Két lugn: Hé phuong trinh c6 nghiém duy nhat: x=1va y= >
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Ky thuét 1: Pha biéu thirc

Ky thuat 1.1: K§ thuat pha biéu thitc 1 bién:
Vi du: Rat gon biéu thikc sau: x> +x+3= (x + 1)\/36 -1

Binh phuong hai v€ cia phurong trinh ta co: (x2 +X+ 3)2 = (x + 1)2 (x - 1)

Thay x =100 vao hai vé:
(x2 +x+ 3)2 =102070609 =100* +2.100° +7.100* + 600 +9 = x* +2x° + 7x* +6x +9
(x+1)2(x—1)=1009899=1003 +100% -100-1=x" +x* —x -1

Do dé: (x2 +x+3)2 =(x+1)2(x—1):>x4 +20° +7x% +6x+9=x>+x* —x—1

Ky thuat 1.2: Ky thuat pha biéu thitc 2 bién:
Cach 1: S&t dung CALC:
Vi du: Rut gon biéu thie: (x+y - 1)(2x —y+ 3)

Cht y rang khi tach ra ta c6 2x*> —3 (Tinh 2 c4i dau va cudi thoi, n6 kha co
. . _ _ 1 2 .

ban) do d6 hay x =1000,y =700 vao (x+ y—l)(Zx —y+3)—(2x —3) ta co:

(x+y—1)(2x—y+3)—(2x* ~3) =1010.0399 =1000+10+0.04 ~0.0001

~ ~ (0422 1.4
(x+y—1)(2x—y+3) (2x 3) 1000+1000. -+ = o7

vay (x+y—1)(2x—y+3)=(2x2—3)+x+xy+4y—y2.

:x+xy+4y—y2

Céch 2: Giam mét bién (An toan hiéu qua):
2
Vi du: Rut gon biéu thc: (xz +y° -y +2) .Gan y =100 ta co:
2 2
(x* +y* —y+2) =(x* +9902) =x* +19804x" + 98049604

19804 =2y -2y +4

Tuw tach cac biéu thic: . )
98049604 = y* —2y° + 5y° — 4y + 4

Vay (x2 +y2—y+2)2 =x4+(2y2—2y+4)x2+y4—2y3+5y2—4y+4
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Ky thuat 2: Chia da thitc khong chira can
Ky thuat 2.1: Chia da thitc 1 bién:
x° —2x* —6x° —2x% +23x +7
x?—3x-1
x° —2x* —6x° —2x* +23x +7

Thay x =100 vao biéu thiic 5 ta duoc:
x°—=3x-1

Vi du: Rat gon biéu thic:

x° —2x* —6x° —2x* +23x+7
x* —3x-1
_xr-2 —62x3 “204+2Bx+7 5 o s o
x°=-3x-1
Ky thuét 2.2: Chia da thirc 2 bién:
xX° +2x%y +xy” + 1y +xy+3x+3y

=1009793 =100° +100* —200 -7

Vi du: Rut gon biéu thuirc:

X+y
Cach 1: S&t dung CALC:

Thay x=1000,y = % ta cd két qua:

3 2 2492
X A2XY XY AY XY +IXA3Y _o000a 0

X+y
=10002+1OOO.L+3+i=x2+xy+y+3
100 100

Hay noi cach khac phan tich da thirc nhan ti ta duoc két qua
X+ 2x%y +xyt +y” +xy+3x+3y=(x+y)(x2 +xy+y+3)
Cach 2: So d6 Hoorne (Chim ma chic):

3 2
Gén y=100 ta duge: X 2003 +10103x+10300

x+100
Lap so d6 Hoorne:
X 1 200 10103 10300
-100 1 100 103 0
3 2
Vay x” +200x" +10103x +10300 _ 2 +100x 4103

x+100
Hay x° +2x%y +xy* +y> +xy+3x+3y=(x+y)(x2+xy+y+3)
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Ky thuat 3: Khai can
Ky thuét 3.1: Khai cin 1 bién khéng chira cin:

Rt gon biéu thic: Jrt +6x° +11x% +6x+1

Gén x=100 ta cd: \x* +6x° +11x% +6x+1=10301 = x> +3x+1 .
Ky thuat 3.2: Khai can 1 bién c¢6 chita cin:

Rat gon biéu thuc: \/x4 +2x% +x+ 2(3(2 + 1)x/x -1

Gén x =3 ta co: \/x4 +2x° +x+2(x2 +1)\/x—1 —11.41421356 =10 +2

Gan x=4 ta co: \/x4 2%+ x+ 2(x2 + 1)x/x —1=18.73205081 =17 + B

=3=x-1=2
Vay Jxt +2x% +x+2(x* +1)Wx—-1=A+x-1 vi *
y R =

Xét x4+2x2+x+2(x2+1)x/x—1 —Jx=1 CALC 100 ta c6:

\/x4 +2x2 +x+2(x2 +1)x/x—1 —Jx-1=10001=100* +1=x*+1

K¥ thuat 3.3: Khai cin 2 bién khong chita can:

Rut gon biéu thuc: \/x4 +2X°y+y? +2x° + 2y +1

Gan x =1000,y = % ta co:

\/x4 +2x%y +y” +2x* +2y +1=1000001.01 = 1000 +1+$=x2 +y+1
Ky thuét 3.4: Khai cin 2 bién chita cin:
Rat gon biéu thuc: \/xz +(y +2)x+2+ 2(x + 1)a,xy +1

Gén x=y=1: x® +(y+2)x+2+2(x+1)\[xy +1 =3.414213562= 2+ /2

Gén x=2,y=1: \x* +(y+2)x+2+2(x+1)Jxy +1 =4.732050808 =3 ++/3

x=y=1:>afxy+1=\/§
x=2,y=1:>afxy+1=\/§'

\/x2+(y+2)x+2+2(x+1)\/xy+1 —\/xy+1 CALC x=1000,y:ﬁ:

Cht y rang: { Do d¢6 xét:

J2+(y+2)x+2+2(x+1) oy +1 - Jay +1=1001=x+1
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Ky thuat 4: Rut gon biéu thirc day s6
1 1

1
W2 +2d1 2W3+342 " (nt)ut i1

100 1 9
Bam mdy tinh: Z

1 1
=2 =1 =1
Sale-1+(x-1)¥x 10 Jio0  Jn

Rat gon biéu thic:

Ky thuit 5: Diéu kién phwong trinh lwgng giac

Vi du: Biét rfing x= % + k% . Két hop véi diéu kién sinx =0, tanx # \E .

Bam TABLE vdi: cewy=sint :::l ': 1n;.ath .
F(X)=sin(7X)(tan(zX) -3 “ELILLL b
1 T Math
Chon Start = — vicod x == 1=
3 3
|
1 Math
End = 3 + 1.9 (D€ khong lap lai 1=3+1.49
nghiém ban dau sau mot vong 27 ) 5
1 T Math
Step= = vico k— -
P 3 3 1+4
1
Loai cdc gid tri gay ra F(X)=0. Nhu 108 Fl::-::u Wath
Av chi ¢6 2 va 2 Al | S
vay chico — va —. 3 I g
5 3 ZaE
. 2r 57 ;
Dodé x=—+k2x,x=—+k2r. H Fl::-::l Wath
o .3 a A3 , o y II*H_F_F_F 1]
Chu y hai nghiém trén co6 thé hop E "hRE E
thanh xzz?ﬁJrk;z. Sl
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Ky thuat 6: Chia da thitc chita can
Ky thuét 6.1: Chia da thirc 1 bién 1 can:

x4+ x? —(x2 +1)\/x?—1
x—+x+1
thi \/ﬁzm: \E Do dé ta hiéu rz\“mg:
x4+ x? —(x2 +1)M—1
x—+x+1
Trong do la A la biéu thitc chua biét.

1%+ 12 —(x2+1)M—1

Xét CALC 1 duogc 3++/2 . Chii y réng khi x =1

=A+x+1

Xét ~Jx+1 CALC100 duoc 10101 = x*> +x+1.
x—alx+1
3+l —(x2 +1)«/x+1 -1
Vay —Nx+l=x>+x+1
x—Ax+1

<:>x3+x2—(x2 +1)\/x?—1=(x—\/x?)(x2+x+l+\/xj)

KV thuat 6.2: Chia da thirc 2 bién chtta 1 cin:
Phan tich nhan to: x* + y—2x—1—2x«;x2 +y=0

Math &

#E+99-ZH-PH LR

Budc 1: bat y =100, ta dwoc:

X% +99—2x—2xyx*+100 =0 _

Stt dung cong cu SOLVE ta duoc: E:E= 5 - 1 1545['52%
x ~5.116450524

Budc 2: St dung cong cu CALC thay Math &

cac gia tri x~5.116450524,y =100 vao | ::'::E +"|"

can thtrc ta duoc:

J¥* +y ~11.23200105 11, 23230105

Chu y rang: 2x ~10.23290105 Wath &
Do d6 ta c6 danh gia: EH

Jx 4y =2x+1 10, 23230105

Vay biéu thttc can tim la:

(\/m—zx—l)

Zty-2x-1-2 «/ 24
Xétphépchiax /= i it

(ﬁ—zxq)
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CALC x=1,y =1 ta duoc két qua 1+\/§:1+1fo +y
CALC x=0,y=3 ta dugc két qua 1++/3 =1+ /x> +y

2x-1-2 1/
Xét Xy -2 N T —«,x +y CALC x=1000,y =—— duoc két
(«[x +y—2x— 1) 00

qualal. Vay x? +y—2x—1—2x\/x2 +y =(\/x2 +vy —2x—1)(1+,fx2 +y) .
Ky thuét 6.3: Chia da thirc 1 bién chita nhiéu cin:

3x? —3x—9—2(x2—2)M+ (x2+4)\/;

Chia da thtxc: \j;_z\/er 3
. CALC 0 duoc két qua 1+2/3=1+2x+3
. CALC 4 duoc két qua 24.29150262=19+27 =19+2x+3
, 3x2—3x—9—2(x2—2)M+(x2+4)\/;
Xét —2Jx+3
Jx—2Jx+3+3
. CALC 2 duoc két qua 6.414213562 =5++/2 =5+4/x
. CALC 3 duoc két qua 11.732050808 =10 ++/3 =10 ++/x
3x% —3x—9-2(x* =2 x+3 +(x* +4)Jx
PERRE T VoML
. CALC 100 duoc két qua 10001=x> +1.
2 2 2
Vay: > _3x_9_jx£x_2_\2¥i+ (x +4)\/; =2 +1+2m+ \/;

K¥ thuat 6.4: Chia da thitc 2 bién chita nhiéu cin:

Chia da thtc: x +xy+x vX+ty+x \/;+\}xy+y

X \fx+y
. CALC x=y=1 ta dugc két qua 1+\E=1+\m
. CALC x=2,y=1 ta dugc két qua 1+243=1+2 X+y
. CALC x=2,y=4 ta duockét qua 2+26=2+2\[x+y
Tim ra quy luat: Ky mﬂc \l@*‘\/ﬁ A+xm
Xy
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Xét x2+xy+x3afx+y+x2\/;+\/xy+y2 N ey

2 \fx+y
o CALC x=0,y=2 duogc két qua \/Ez\/;
. CALC x=0,y =3 duoc két qua \E:\E
. CALC x=0,y =5 duoc két qua \/3:\/;
2 3 2 2
Vay xét tiép x*+xy+x a/x2+y\/+x \/;+,’xy+y L Tty—ﬁ
x*+x+y

CALC x=1000,y = ﬁ duoc két qua la 0.

Do do6: x2+xy+x3a/x+y+x2\/§+«fxy+y2 =(x,fx+y+\ﬁ)(x2 + x+y)
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K¥ thuat 7: Quy tac tim lién hop can ban
Trong phwong trinh, bit phwong trinh
K§ thuat 7.1: Nghiém hitu ty nguyén don: x* +3yJx—1=7

— 42 Wath
F(x)=x*+3Jx-1-7 : =
Start =1, End =7, Step = 0.5 E I«5 'E'EEE
Thay ngay nghiém x =2 y -':HE' da 32432
Nghiém don qua méc 0 ham déi dau "

Nguyeén tac xu ly:
e Truc can véi sd twong ting can nhan duoc.
e Truy nguoc dau.

\/_:ax+b

J =ax+b
X=X,

X=X

e St dung \/_ =ax+b. Giai hé ' néuco2 nghiém.

Vi du 1: Giai phuwong trinh: x> —1-3/x+6 —y/x-1=0

Céch 1: & (x? —4)—(%—2)—(@—1):0

o (x-2)|x+2- - L L |0
(x3/x+6) +23x+6+4 Ja-1+1
( ) 1 Math
F(x)= . Vi diéu ﬁ Fiul
2
(x3/x+6) +23x+6+4 é 1.5 IJ.EIIJEE?
N 3 210.0833
kién x>1, chon Start =1, End =5, Step i
=0.5. Ta c6 MaxF(x) =0.087 < % Chon
1
MaxF(x) = 3
1 Math
F(x)=—=—=—.Start=1, End =5, F (3]
-1+l 2l 1-5 0. 557
Step = 0.5. Ta c6 MaxF(x) = 1. 3 "al " o,
1
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Vay ta la 1 L va lay [1—

3 ({’/x+6)2 +23x+6+4

1

x—1+1

J. Khi do:

o (x-2

~—
=

+Z+ 1 L +(1— ! J =0
3|3 (3x+6)2+23x+6+4 Vr—1+1

2
(x3/x+6) +2x3ix+6+1Jr Ji-1

< (x-2) +§+ - el
(\3/x+6) +2%x+6+4 NX—LF
J 6+1) [
e (x-2)| x+ 2+ R B ~0 (Qua di 10 nhé)

(\3/x+6+1)2+3 Vx-1+1
Cach 2:
e Néu \/Ezb: st dung truy nguoc \/;(\/;—b):a—b\/t;.

Vay Jx—1=1= st dung lién hop x/x—l(x/x—l—l)zx—l—x/x—l
e Néu %/L_z:b: stt dung truy nguoc (%—b)(%%)%:a—bz.%
Vay 3/x+6 =2 nén ta st dung lién hop truy nguoc sau:
(3x+6—2)(§’/x+6+2)3/x+6:x+6—4x3/x+6
2 -1-Yx+6-Jx-1=0=4x* -4-4Yx 16 -4Jx-1=0
& (40 ~5x—6)+ (x+6-43x+6) +4(x~1-x-1)=0
& (v-2)(4x+3)+(Prr6-2)(fxr6+2hvo+adr—1(Vx-1-1)=0

Yx+6+2)x+6 [ _
o (x-2)| 4x+3+ (x - )x P Cat
(x3/x+6) +23x+6 +4 Ja-1+1

=0 (Qua dep trai!)

Vi du 2: Giai bat phuong trinh: \2x% —x +3 —21x —17 > x —x°
o x? —x+\2x2 —x+3 -\21x—17 20



Casio cho nguoi méi bit diu - Doan Tri Diing (0902.920.389)

c>(x2—3x+2)+( 2x2—x+3—x—1j+(3x—1—x/21x—17)20

2x% —x+3-(x+1)° (3x-1)" - (21x-17)
+ >0
2 —x+34x4+1  Bx—1+21x-17

2
2 ario 9(x* - 3x+2)

J’_
V222 —x+3+x+1 3x—1+21x-17

e (x?-3x+2) 1+ ! + 4 >0
V232 —x434x4+1 Bx—1+421x-17
Ky thuat 7.2: Nghiém hitu ty khong nguyén don:

JT+x—2J1—x+5x°—3x2=0

<:>(x2—3x+2)+

>0

<:>(x2—3x+2)+

F(x)=1+x —2y1-x +5x° —3x” . FIIH Ly

1
- - - | 1] =
Start =-1, End =1, Step = 0.5 0 -0.314
Thay ngay nghiém x =2 g ﬂl .44z
Thay ham d6i dau khi x tir 0.5 sang 1
Chon 1 gi4 trj trong khoang nay chang Math
han1a 0,7. Ta quay lai Mode 1 va -II]."'::':: _E-II]._::': +5::':3'|}

SHIFT SOLVE

[-R=

Q1| W

Tim dwoc ngay nghiém x =0.6 =

Nghiém don ham ludn c6 sw doi dau

Nguyén tac xtt ly:
e Truc cdn véi s6 teong ting can nhan dugc.
e Truy nguoc ddu.

\/_zax+b
J =ax+b

X=X

e Sudung \/_ =ax+b.Giai hé ' néuco2 nghiém.

X=X,

11
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K{ thuat 7.3: Nghiém hitu ty nguyén kép: x* —x+1-+2x-1=0

F(x)zxz—x+1—\/2x—1 FIZH Math
Start = 0.5, End =7, Step = 0.5 é i'l I:I- 0. 15
Théy ngay nghiém x=1 3 l510.335M
Nghiém kép qua mdc 0 ham sd quay c.
veé dau cit ban dau
Nguyén tic xtt 1y:
J =ax+b
, o che 1A X=X,
e (Cach 1: Dat \/_zax+b. Giai hé:

Cach 2: St dung ghép hang dang thiic.

Céch 3: St dung AM - GM

Cach 4: Chia da thitc bang mdy tinh Casio sau khi tim ra lién hop.
Ky thuat 7.4: Nghiém hiru ty khong nguyén kép: 9x* —3x+1-/6x-1=0

F(x)=92* -3x+1-J6x—1 e T
- - - | Y. 1638

Start =0, End =5, Step =0.5. q -"!_- 13,931

C6 1€ nao phuong trinh da cho lai c6 5 2l27. 683

thé vo nghiém sao? Thuc t€ nghiém 1.5

kép khong nguyén TABLE khong bao
gi0 nhin thiy duoc (trir khi dn may)
Vi loai nghiém nay nén kiém tra bang Hal
Q5= -35+1-JE%-1
ﬁ= 0. EEEEEEEE%I

SOLVE. SOLVE ra dugc x = %

x= % la nghiém kép néu:

— 0
X =

d (9x2—3x+1—\/6x—1)
X

1:
3

i(9x2—3x+1—\/6x_—1) 1 i(9x2—3x+1—x/¢6x—1) 1 <0

dx x==—+0.1] dx x==—-0.1
3 3
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Math &

%(9x2—3x+1—»\/6x—1)x:1=0 %EHHE_E}:"‘I_E
¥ I

Math &

dii(%cz—3x+1—\/6x_—1)x:1+0'1=2.42>0 %[HHE—EHH—E
° o, 428591 755

Math &

X

;(9x2—3x+1—\/6x_—1) _; O.1=—3~5<0 %EHHE_E}H—I_E

-3.04341643

Nguyén tac xtt y:

Cach 1: Dt | =ax+b. Giai hé:

Céch 3: St dung AM - GM

Cach 2: St dung ghép hang dang thiic.

Cach 4: Chia da thiic bang may tinh Casio sau khi tim ra lién hop.

Chu y: C6 thé kiém tra diéu kién boi 3 béng céach sau:
d
MO, =0
d d
—( f(=x —( flx >0
(dx(f( )) x=a+0.1](dx(f( )) x=a—0.1J
Ky thuit 7.5: Nghiém vo ty: x> —x—+Jx+2=0
_ .3 / Math
Start= —2, End =7, Step =0.5 g -"!.- U, 1453
Thay ngay c6 nghiém x trong khoang 1 | £ y

-15

13




Casio cho nguoi méi bit diu - Doan Tri Diing (0902.920.389)

Chon 1 gia tri trong khoang nay vi du Math
13 -

— LA+
SHIFT SOLVE véi x = 1.3 A= 1. 455235?1%

Thu duoc x = 1.499238715 | -F=

Nguyén tac xit Iy:
e Tim lién hé can thirc véi x .
e Chia da thiic bang may.
e Lién hgp nguoc.

4 2
Vi du: Giai bat phuwong trinh sau: 240 12 + (x + 2)\,/x +1>x° +2x% +5x

Jx+1
Dung mdy tinh Casio do dugc 2 nhan ta: (Zx —x+ 1),(x —x+ 1)
Xét phép chia da thitc chira can:

»\/x+1(2x4+21x2+(x+2)\/x+1 —(x3 +2x° +5x)}
Jx+

(20— 1)(x=x+1)

e CALC x=1 duoc két qua 4+\E=4+x/x+1.
e CALC x=2 duockét qua 8+2\3=8+2x+1.
Tim duwoc quy luat:

x/x+1{2x4+21x2+(x+2)x/x+1 —(x3 +2x° +5x))
x+

(20— 1) (= V1)

x/x+1(2x4+21xz+(x+2)x/x+l —(x3 +2x7 +5x)J
x+

(20— s1)(x=x+1)

. CALC 100 duoc két qua 10102 = x> +x +2

x/x+1(2x4+21x2+(x+2)\/x+1 —(x3 +2x7 +5x)}
Nx+

(20— r 1) (x=x+1)

=A+xix+1

—xx/x+1

Xét

A

Vay

=xdx+1+x%+x+2.




Casio cho nguoi méi bit diu - Doan Tri Diing (0902.920.389)

Ky thuat 8: Cac phuwong phap nhan lién hop
Trong hé phuwong trinh

K#¥ thuat 8.1: Ep tich lién hop cin véi cin:

Vi du 1: S& dung phuong phdp phan tich nhan t giai phwong trinh hai

bién sau: 2x2—5xy+2y2+\/x+3y+1—\/5y+1=0

Phan tich

Math

Buoc 1: bat y =100, ta dwoc:

5 .
2x% —500x + 20000 +/x + 301 — /501 =0 %E EDD:{-‘-EDDDEDEE
Stt dung cong cu SOLVE ta duoc: L_E_

x=200=2.100=2y -

Buodc 2: St dung cong cu CALC thay Math &

cdc gid tri x=200,y=100 vao cic cin | Jm+af+]

Jx+3y+1=+/501

thire ta duwoc: ED 1
{\/m —J501 FT Wath &

Do dé nhan tr can tim chinh 1a:

(\jx+3y+1—\/5y+1) JB01

Dén day chti y rang lién hop nguoc:
(\jx+3y+1—\/5y+1)(\/x+3y+1+\j5y+1)=x—2y

Do vdy ta can tach nhan tir (x—2y) tir biéu thikc (2x2 —5xy +2y° ) :

biéu nay hoan toan khong hé kho khan boi:

2x* —5xy +2y° =(x—2y)(2x—y)
Chu y: Cong doan phan tich nhan t hai bién khong chita can ¢6 thé duoc
thuc hién b.%mg mot cach khac nhw sau:

bdt y=100, ta dwoc: ::l;: Math¥
2x* —500x +20000 1=
Stt dung may tinh cam tay giai phuong 900

trinh bac 2 ta thu dwgc cadc nghiém:

e x =200=2100=2y

10_y
2 2
Do d6 ta cé thé viét lai nhw sau:

e x,=50=

15
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2x* —5xy +2y° =(x—2y)(2x —y Wath &
R e R

al

biéu kién xac dinh: x+3y+1>0,5y+1>0.
Ta co: 2x2—5xy+2y2+\/x+3y+1—\/5y+1=0
& (v-2y)(2x-y)+(Jx+3y+1-\By+1)=0
(\/x+3y+1 \/5y+1)(\jx+3y+1+\/5y+1) 2x y (\/x+3y+1 \/5y+1)=

<:>(\/x+3y+1 —\/5y+1)((\/x+3y+1 +\/5y+1) 2x—y)+1)=0
Dén day bai toan da dugc phan tich nhan ti thanh cong.

Vi du 2: S&t dung phuong phdp phan tich nhan t giai phwong trinh hai
bién sau: x—y—1+\/x3 -1 —\/xz (y+1)—1 =0

Phan tich
Budc 1: Dat y =100, ta dwoc: Math
3
+ —
x=101++x* ~1-101x* =1 =0 § 101+/53-1 “Ei*
Stt dung cong cu SOLVE ta duoc: |_ E— |:|
x=101=100+1=y+1
Budc 2: St dung cong cu CALC thay Math &
cac gia tri x=101,y=100 vao cac cdn |I::'::3 _1
thie ta duoc:
x® =1 =1015.036945 ]'I:I]'E' DEEEME
3 (y+1)-1=1015.036945 v Hath 4
+ —
Do d6 nhan tir can tim chinh la: 'l:l:l' I: lTl ]' :I 1
(T F ) 1015. 036945

Dén day cht y rang lién hop nguoc:

(\jx3 -1 —\/xz (y+1)—1)(\/x3 -1 +\/x2 (y+1)—1) =x*(x-y-1)
Tuy nhién khac véi Vi du 1, trong bai toan nay ta khong thé tach dugc
nhéan tr x* (x -y- 1) tte biéu thuic (x —y—1) bén ngoai. Chinh vi vay ta can
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nhan hai v€ v6i x°, diéu nay la hoan toan cé co so bdi diéu kién xac dinh
ctia bai toan dola x>1.
Chu y: Trong cac bai tap tuong ty, nhom biéu thitc nhan thém vao can phai
dugc khang dinh 1a cac nhém biéu thiic ludn khac 0 véi cac gid tri x,y
trong diéu kién xac dinh, boi néu khong sé xudt hién nghiém ngoai lai
khong mong muon.

Bai giai
Piéu kién xac dinh: x>1,x” (y + 1) >1.

Taco: x—y—T+\x’ 1= [¥’ (y+1)-1=0

& (x-y-1)+2 (Vo' 1= ¥ (y+1)-1)=0

& (Ve —1= ¥ (y+1) 1) =1+ ¥ (y+1)-1)
(V' —1- [ (y+1)-1) =0

& (Ve =1 (y+1) 1)V ~1+ ¥ (y+1)-1+1) =0

Dén day bai toan da dugc phan tich nhan ti thanh cong.
Ky thuat 8.2: Ep tich lién hop cin vdi da thirc hai bién:

Vi du 3: St dung phuong phap phan tich nhan tt giai phwong trinh hai
bién sau: x> +y—2x—1—2x«fx2 +y=0

Phan tich

Math &
. ; #E+Y9-2H = H LR+
22 +99-2x —2xx* +100 =0 E=E— R. 11545'352%

Budc 1: bat y =100, ta dwoc:

Stt dung cong cu SOLVE ta duoc:
x ~5.116450524

Budc 2: St dung cong cu CALC thay Math &

cac gia tri x~5.116450524,y =100 vao | ::'::E +"|"

can thtec ta duoc:

J* +y ~11.23200105 11. 24230105

Chu y rang: 2x ~10.23290105 Wath &
Do d6 ta c6 danh gia: EH

J¥ +y ~2x+1 10, 23230105

Vay biéu thtic can tim la:

17
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(W—Zx—l)

Chua y vé lién hop nguoc:

(«fx2 +y—2x—1)(,fx2 +y +2x+1):y—3x2 —4x-1

Bai giai

Diéu kién xéc dinh: x* +y>0.

Ta c6: x> +y—2x—1-2x¥ +y =0

o (@ +y—2x—1)—2x(2x+1)—2x(\/m—2x—1)=O

ey =37 —dx—1-2x( ¥ 4y ~2x-1)=0
<:>(W—Zx—l)(m+2x+1)—2x(\/m—2x—1)=O
@(M—Zx—l)(mn):o

Dén day bai toan da dugc phan tich nhan ti thanh cong.

Vi du 4: S dung phuong phdp phan tich nhan t¢ giai phwong trinh hai
bién sau: x+y—1—\/x—y—1\/y—1 —\/ny =0

Phan tich
Trong bai toan trude chiing ta da phan tich vé cach sit dung SOLVE dé€ truy
tim nhan t lién hop, trong vi du nay ching ta sé dé cap vé mot dang bai
toan phan tich nhan t& ma y tudng cta tac gia mudn ching ta st dung
phuong phap danh gia. Tuy nhién chiing ta van c6 thé hoéa giai duoc bang
cach phan tich nhan ti thong qua chitc nang TABLE két hop SOLVE:

Buéc 1: Dat y =100, ta dwoc: Math &

%499 —Jx—101:/99 —\/200x =0 ﬁtElEl—J'ElEl J'F'i—lﬂélja
Str dung cong cu SOLVE ta thu dwoc: L:E=
x=200=2.100 =2y

Budc 2: Tuy nhién diéu can kiém ching E IIH Math
la tinh chdt boi cua nghiém trén. | i‘l.‘E 0. O0ugs
Nghiém hétu ty rét c6 thé sé roi vao | §  135(B=B3A3

truong hop nghiém boi, vi vay: 135

St dung cong cu TABLE vdi:

F(x)=x+99—x~10199 —/200x

Lwa chon START = 195, END = 205,
STEP = 1 d¢€ kiém tra, ta nhan thdy ro
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rang nghiém x =200=2y la nghiém boi . F II:-I Sk
kép. Tat nhién nghiém nay c6 thé thu E E[: ?.E-nig
dwoc thong qua cach st dung phuong B -!_'EE = ey
phép danh gid (Hau nhu cac bai toan 200
boi kép déu c6 thé danh gia dugc). Wath
by Fixl
E 2| '!I. lﬂl'lig
I mmeE 020157
Z035

Tuy nhién diém yéu cta phuong phap danh gia la phai st dung dén yéu t6
b4t dang thitc. Trong chuyén dé “Ep tich” nay, ching ta sé tap trung vao
phuong phdp phan tich nhan t, vi vay dé cé thé hoa giai bai toan trén, ta
sé di tim nhan tr giéng nhw cach tim nhan ti nghiém kép cho phuong
trinh v6 ty mot bién.

Pit ax+b=+x —101\@ , d€ tim ra cac gia tri a,b ta giai hé phuong trinh:

ax+b:x/x—101\@ 1
x =200 a==
= 2
(S ' b=-1
(ax+b) —( X 101@) =200
A 7. Ay N \ 1
Nhan t¢ can tim la (Ex—l—\/x—lolx/@] hay (x—2—2«fx—y—1afy—1).

Twong ty nhu vay ta sé tim dugc nhan t thit hai la: (x +2y -2, f2xy) .

Cha y: Viéc im nhan t& tht hai sé dé dang hon néu ta hiéu rang, sau khi
tao ra nhan ttr thir nhat, tat ca phan con lai sé tao ra nhan ti thit hai.
Cha y vé lién hop nguoc:

(x—z—z\/m\/j)(x—mzmﬂ)=(x—2y)2
(x+2y—2 )(x+2y+2\/7) xX— Zy

D€ xay dung duoc nhan ti ta can dén ky thuat dao can lién hop nguoc.
Bai giai
Dbiéu kién xac dinh: xy>0,y>1,x>y+1>2.

Ta co: x+y—1—\/x—y—1\jy—1—\/2xy=0

(x 2-2x—y-1|ly-1)+ (x+2y 2[2xy) =0

19
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@%(X—Z—Z\/x—i?ﬁ)(x+2y+2\@)
+%(x+2y+2\@)(x+2y—2 ny)zo
(x 2— 2WF)(x+2y+2\/7) x— Zy
@E(x—z—zﬁﬁ)(“zwzﬁ)
+%(x—2—2\/x—7?ﬁ)(x—2+2\/x—7?ﬁ)z
@%(x—z—2\/??@)(“2%2\@”—%2\/??@):
@%(x—z—;/ﬁﬁ)(zxuwz\@—mz\/ﬁ\/ﬁ)=0
<:>(x—2—2\/m\/yj)((x—l)+y+\/2xy+\/x—y—1\/y—1)=

Dén day bai toan da dugc phan tich nhan ti thanh cong.
Cha y:
e Ban chat cua ky thuat tim lién hgp can vdi da thic chiva hai bién

chinh 1a ky thuéat ép tich cho bai toan nhan t& mét bién trong do
mot bién da bi tham sé hoa “tam thoi”.
o Dé& giai quyét tSt cac bai toan nay, hoc sinh can phai ndm viing dugc
cac ky thuat tim nhan tt lién hop co ban da biét bao gom:
o Tim nhan t& trong treong hop cé nghiém vo ty don.

o Tim nhan t& trong treong hop cé nghiém vo ty boi.

o Tim nhan t& trong treong hop cé nghiém hitu ty don.
o Tim nhan t& trong treong hop cé nghiém hitu ty boi.
o Tim nhan t& trong treong hop c¢6 da nghiém hitu ty.
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Ky thuat 9: An phu khong hoan toan

K§ thuat 9.1: An phu khong hoan toan gidi phwong trinh vo ty:

Vi du: Giai phuwong trinh sau: (xz + 1)\/x3 +x-1=2x"+2x+3 (1)

Dt \x® +x—1=t véi >0 = > =x° + x—1 khi d6 theo phurong trinh tong

quat ta di tim « vay phuong trinh da cho cé dang nhw sau :

at* —(x* +1)t+2x" +2x+3—a(x’ +x-1)=0 (2).

Gén gia tri cho x =10 khi d6 ( 2) < at® =101t +223-1009 =0.

Téi day ta tién hanh giai A voi tham s6 avavoianlat.

A=(101)" - 4a(223-1009) = /A =\j 101) —4a(223-1009) .

Xéthams8 f(a)=vA= \/101 ~4a (2231009

Stt dung TABLE tim a #0, a nguyén sao cho

Xét cong cu TABLE (mode 7) cho:
F(X)= \/(101)2 —4X(223-1009X)

Véi cac gia tri:

e START=-9.

e END-=09.

e STEP=1.
Khi do6 ta tim gid tri X sao cho F(X)
nhan gia trj httu ty va dong thoi X la
gia tri khac 0.
Duwa vao bang gia tri TABLE nhu trén,
ta nhan thdy voi X = —1 thi:
F(X)=123=100+20+3=x" +2x+3
Vay néu lya chon o =1 thi:

JA=x2+2x+3

)-
(a) JA 6 gid tri httu ty:

X F(X)
-9 587.4904...
-8 525.0152...
_7 462.8271...
—6 401.0598...
-5 339.9426...
—4 279.9017...
-3 221.8129...
—2 167.7170...
~1 123
0 101
1 115.5205...
2 156.7194. ..
3 209.4015...
4 266.8501...
5 326.5593...
6 387.4854. ..
7 449.1336...
8 511.2426...
9 573.6627...
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a=-1
f(a)=123

Vay voi cach dat dn phu la t va a =-1ta duwgc phuong trinh ¢
2

Do d6, néu ta lua chon: { —JA=123=x%+2x+3.

x/Z=123=100+2O+3=x2+2x+3:>A=(x2+2x+3)

Vay khi d6 phuong trinh da cho c¢é dang nhu sau:
—t —(x2 +1)t+(2x2 +2x+3)+(x3 +x—1)=0 :

ot —(x2 +1)t‘+(x3 +2x° +3x+2)=0.
:>A=(x2 +1)2 —4(x3 +2x7 +3x+2)=(x2 +2x+3)2 :>x/Z=(x2 +2x+3).
Khi d6, bang cong thitc nghiém cta phuong trinh bac 2, ta thu duwoc hai
nghiém sau :
o x> +1+x° +2x+3 :_(x2 +x+2)
- -2 2

x*+1-x*-2x-3
B -2
bén day phuong trinh sé dwoc viét dudi dang nhan ti nhw sau :

[t+¥](t—x—l)=0@(2t+xz+x+2)(t—x—1)=0

t =x+1

<:>(x2+x+2+2 x3+x—1)(x+1— x3+x—1)=0
Bai giai
Diéu kién xac dinh VxeR.

(x2+1) X +x—-1=2x*+2x+3

<:>(x2+x+2+2 x3+x—1)(x+1— x3+x—1)=0
2
@[(x-k%j +§+2 x3+x—1J(x+1—\/x3+x—1)=0

2
Vi (x+%j +Z+2 X’ +x-1>0vxeR do do:
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[P xleri]l o (\/x3+x—1)2 =(x+1)2 <:>{(Jc3+x—1)=x2 +2x+1

x+1>0 x+120

=>x=2
x+1=0 x+1>0

<:>{x3—x2—x—2=0 <:>{(Jc—2)(x2 +x+1)=0

K§ thuét 9.2: An phu khong hoan toan giai hé phuwong trinh vo ty:

(1-y)x® +2y* =x+2y +3xy
,fy+1+«fx2+2y2 =2y—x

(Trich dé thi thie THPT Qudc Gia 2015 — THPT Chuyén Hung Yén)

Vi du : Giai hé phuong trinh:

biéu kién: y>-1.

Ta c6: (1—y)yx* +2y7 =x+2y+3xy
<:>(x2+2y2)+(1—y)\/ﬁ—(x2+2y2+x+2y+3xy)=0
<:>(x2+2y2)+(x+y+1)m—(x+2y)m—(x+2y)(x+y+1)=O
N (\/x2+2y2 +x+y+1)—(x+2y)(m+x+y+l)=0
@(W+x+y+l)(m—x—2y)=0(*)

Truong hop 1: a¢x2 +2y* =—x -y -1, thay vao phuong trinh hai ta c¢:

1
> _
Jri=3y+1e1'"73  ©y=0= Jx¥* =—x—1 (vd nghiém).
9y* +5y =0

Trueong hop 2: a¢x2 + 2y2 =x+2y, két hgp véi phuong trinh hai ta c6 hé:

[ x—_l_\E
y+1=-2x T4

<~

Wz xX+2y _ 1+\/§
y=7
Két lugn: Hé phuong trinh c6 nghiém (x;y) = L_l ;\/g/_ 1 +2J§] '

Phan tich
Viéc tach nhan tit nhuw trong bai toan trén la khong hé don gian:

(1—y)«fx2 +2y* =x+2y+3xy
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<:>(4/x2 +2y° +x+y+1)(«fx2 +2y° —x—2y)=0(*)
D€ 6 thé tach nhan t& nhu thé, ta ¢ thé st dung ky thuat dat an phu

khong hoan toan cho hai bién nhu sau:
bat t= W, khi d6 ta gia st ton tai s& « sao cho:
(1—y)«fx2 +2y* =x+2y+3xy
<:>a(x2 +2y2)+(1—y)m—a(xz +2y2)—(x+2y+3xy)=0
= at’ +(1—y)t—a(x2 +2y2)—(x+2y+3xy)=
Phuong trinh bac hai dn t, hai tham sd x,y can tim hé s6 « sao cho
phuong trinh nay c6 biét thirc:
A =(1—y)2 +4a[a(x2 +2y2)+(x+2y+3xy)]
1a mot hing dang thite theo cac gia tri x,y. D& 1am duoc diéu do, ta gan cac
gia tri nhw sau:

9801 N 400000004¢” N 10302«
10000 10000 25

bat x:100,y:%, taco: A=

Khi d¢ ta tim gid tri o sao cho:
JA = \/ 9801 4000000040:2 N 10302
10000 10000 25
c6 gia tri 1a mot s6 hitu ty. D€ lam duoc diéu d6 ta st dung cong cu quen
thudc d6 la TABLE:

Xét cong cu TABLE (mode 7) cho: X EF(X)
\/ 9801 , 400000004X”  10302X —9 | 1798.9697...
FO = 10000 10000 25 -8 598.9697 ...
Véi cac gia tri: START = -9, END = 9, -7 | 1398.9697...
STEP = 1. -6 1198.9697 ...
Khi do6 ta tim gia tri X sao cho F(X) nhan -5 998.9697...
gia tri httu ty va dong thoi X khac 0. -4 798.9697...
Duwa vao bang gia tri TABLE nhu trén, ta -3 598.9697...
nhan thay véi X =1 thi: -2 398.9697...
F(X):201.03:200+1+i:2x+3y+1 -1 198.9697...
100 0 9
Vay néu lya chon o =1 thi: 100
=[2x+3y +1 1 201.03
401.0301...

Khi d6 phuong trinh c6 2 nghiém:

3 601.0301...
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Cy-1+4A [ y-1+2x43y+1 4|  801.0301...
b= L t= 5 5| 1001.0301...
y—l—\/Z t_y—l—Zx—?,y—] 6 1201.0301...
b= " 2 7|  1401.0301...
Vay f=x+2yvto—x—y—1 8| 1601.0301...
9| 1801.0301...

Do vay phuong trinh dwgc viét lai thanh: (t —-x— 2y)(t +x+y+ 1) =0

<:>(4,x2 +2y° +x+y+1)(1/x2 +2y° —x—2y)=0

25




KINH LUP
TABLE

TAP 7: PHUONG PHAP NGHIEM BOI KEP
TRONG CHUNG MINH BAT PANG THUC

Follow excellence success will chase you!
PUNG BAO GIO PE NHUNG GIAC MO MAI MAI
CHI LA NHUNG GIAC MO NHE, CAC EM!



I. Gi6i thiéu vé phuong phap:
Gia st bai todn c6 dieu kién: f(a)+ f(b)+ f(c)=k.Khi do:
Néu mudn tim gid tri nho nhét cua P =g(a)+g(b)+g(c), ta tim cac hé s6
( )+af( )+/320
a, f sao cho: g( )+af( )+/320.Khidé: P>ak+p.
( )+af( )+ﬂ20
Néu mudén tim gia tri 16n nhat cta P=g(a)+g(b)+g(c), ta tim cac hé sd
g(a)+af(a)+ﬂ£0
a, f sao cho: g(b)+af(b)+ﬂ£0. Khi d6: P>ak+f.
g(c)+af(c)+B=<0

g(x)+af(x)+p=0

Dé tim ra caché s6 «, 3, ta giai hé :

x=¢
(g(x)+af(x)+ﬁ)'=

Trong d6, & la gid tri diém roi cua bai toan can tim.

X

Il
Py

Ta goi hé trén 1a hé danh gia hé s6 nghiém boi.
Dé chitng minh ddnh gid trén, ta sic dung phép bién doi tuong duong:
2
g(x)+af(x)+p=(x-&) h(x)
Chii yj: Phuong phdp tiép tuyén la mét dang cua phuong phdp nay.
II. Bai tap vi du:

a? b? 62 3
Vi du: Cho 4,b,c>0 va + =—. Tim gia tri nho nhat cua:
a+1 b+1 c+1 2
3 3 3
P=— 2 +— b +— ¢
a +a+1 b +b+1 c"+c+1
Phan tich
e Diémroi:a=b=c=
x° x?
e Danh gia can tim: Chon «, f sao cho: 3 +a +42>0
x“+x+1 x+1

e Nghiém ctia hé d4nh gié hé & nghiém bdi: & = —g, p=1




Bai giai
(x2+4x+1)(x—1)2
9(x2+x+1)(x+1)
a* b? c? 1
+ + S
a+1 b+1 c+1) 3
2 2 2
Lpx8 @ U e L psy,
9la+1 b+1 c+1) 3

Déng thitc xay rakhi a=b=c=1.
Két lugn: Vay gia tri nho nhat cuactia P la1khi a=b=c=1.

x° B 8x?
+x+1 9(x+1)

>0Vx>0.

Ta co: f(x)z +%=

Do dé: P:f(a)+f(b)+f(c)+§(

II1. Bai tap ap dung;:

a b c
+ +
a+2 b+2 c+2
a? b? c?
+ +

:a+1 b+1 c+1

Bai 1: Cho 4,b,¢>0 va =1. Tim gia tri nho nhat caa:

Phan tich
e Diémroi: a=b=c=1=¢&=1.

2
, Cow X
e Danh gia can tim: Chon «, f sao cho: —+a
+ x+2

j+ﬂ20

e Nghiém cita hé dénh gid hé s8 nghiém boi: @ = —%, p= g .

Bai giai
e e e o
' x+1 8 x+2) 8 8(x+1)(x+2) |
/ 27 b 15
Do dé: P=f(a)+f(b)+f(c)+§(aj_2+b+2+Ci2j_§

:>P2z ° 4 b +—< —1—5<:>P2§.
8la+2 b+2 c+2 8 2

Déng thtic xay rakhi a=b=c=1.

Két lugn: Vay gia tri nho nhat cua cta P la % khi a=b=c=1.




Bai 2: Cho 4,b,c>0 va a+b+c=3. Tim gid tri nho nhat cta:

P=a>+b’+¢> —(a—l)\/m-(b—l)\/m—(c—l)\/m_i%

Phan tich
e Difmroi: a=b=c= .
DPénh gia can tim: Chon «, 8 sao cho: X3 —(x —1)\/x +3+ax+ >0
Nghiém ctia hé danh gia hé sd nghiém bdi: a=-1,8=0.

Bai giai
Ta co: f(x)zx3 —(x—l)\/m-xz(x—l)(f +x—ﬁ)
=(x—1)( x+3—2)((x+2)@+2x+3)

=(\/ﬁ—2)( Jx+3+2)((x+2)Vx+3+2x+3)20vx>0.
fle

Do d6: P= f(a)+ f(b)+ f(c)+(a+b+c)=3.

Déng thitc xay rakhia=b=c=1.
Két lugn: Vay gia tri nho nhat cuactia P la3khia=b=c=1.

Bai 3: Cho a,b,c>0 va a® +b* +c* +a+b+c=6. Tim gia tri nho nhat cua:

P= i + b’ + a
a2+1 b +1 *+1
Phan tich
e Difmroi: a=b=c=
4
e Danh gia can tim: Chon «, f sao cho: +a(x2+x)+,820
x“+1
n s LA as Ci A A N 1 1
¢ Nghiém ctia hé danh gia hé s6 nghlemb(.n:a:—a,ﬂ:z.
Bai giai
2
4 x=1) (x> +x+1
Ta cd: f(x)= 2x —1(x2+x)+1=( )( )ZO,Vx>O.
x*+1 2 2 2(x2+1)

Do do: P=f(a)+f(b)+f(c)+%(a2 +0+C +a+b+c) —% 2%
Déng thtic xay rakhi a=b=c=1.

T V. B
Két lugn: Vay gia tri nho nhat cuia cua P laEk}u a=b=c=1.




Bai 4: Cho a,b,c>0 va a’ +b*> +c* +ab+bc+ca=6. Tim gia tri 16n nhat cta
3 3 3

a+b b+c c+a

(a+b) N (b+c) N (c+a)

biéu thttc: P = 5 > —
2(a+b) +1 2(b+c) +1 2(c+a) +1

Phan tich
e Bién doi lai diéu kién ctia biéu thirc:
(a+b)2 +(b+c)2 +(c+a)2 =12

e Diémroi: a+b=b+c=c+a=2=E=2.

3
e Danh gia can tim: Chon «, 8 sao cho: 5 rax?+ £ <0
2x°+1
A s 1A s A A LA 11 28
¢ Nghiém ctia h¢ danh gid hé s6 nghiém boi: a:—g,ﬁ :—8—1.
Bai giai
3 2222 +7x+7)(x-2)
Ta co: f(x)z )ZC —Ex2—§=—( T )(x ) <0,vx>0.
2x2+1 810 81 81(2x2+1)
:>P=f(a+b)+f@+f)+f@wwﬁ+%%«a+bf+(b+cf+(c+af)+§§£§.

Déng thiic xay rakhi a=b=c=1.

Két ludn: Vay gia tri 16n nhat ctia ctia P 1a % khi a=b=c=1.

Bai 5: Cho 4,b,c>0 va ab¢=1. Tim gia tri nho nhat cta:

a’ b c®
P=— +— +—
a +a+1 b +b+1 c¢"+c+1
Phan tich

e Bién doi lai diéu kién cua biéu thitc: abc=1=Ina+Inb+Inc=0
e Diémroi: a=b=c=1=&=1.
3
e Danh gia can tim: Chon «, £ sao cho: . alnx+ >0
x“+x+1

e Nghiém cta hé danh gid hé s6 nghiém boi: « = —%,ﬂ = —% .

Bai giai
3
2x—_31nx_l, v6i x €(0;+0). Khi d6 ta co:
x*+x+1 3 3

Xét: f(x) =




2 (x+2x+3) 5 (x-1)(3x* +72° 1247 +6x+2)
=2

fi(x)=
Str dung khao sat bang bién thién ctia ham so ta dwoc f (x) > f (1) =0.

Véy:P:f(a)+f() f() (1na+1nb+1nc) +121.

Déng thtic xay ra khi a—b—c—l.
Két lugn: Vay gia tri nho nhat cuactia P la 1 khi a=b=c=1.

(x2+x+1)2 3(x2+x+1)2x

Bai 6: Cho a,b,c>0 va (a2 +2)(b2 +2)(02 +2) =27 . Tim gia tri nho nhat cua

biéu thtéc: P=a® +b° +c® +a® + b +c>.

Phan tich
e Bién doi lai diéu kién cta biéu thitc:
(@ +2)(0? +2)(c* +2) =27 = In(a* +2) +In(b” +2)+In(c* +2) =3In3
e Diémroi: a=b=c=1=¢&=1.
¢ Danh gia can tim: Chon «, 8 sao cho: x> +x? +a1n(x2 +2)+/5’2 0
15In3
2

e Nghiém cta hé danh gia hé sg nghiém boi: o = —135,ﬂ = -2.
Bai giai
15In3

Xét: f(x) =x°+x2 —1?5In(x2 +2)+ -2,véi x E(OH—OO). Khi d6 ta co:

2+2 x*+2 ( ) 0=
Stt dung khao sat bang bién thién cua ham sd ta duoc f ( )2 f ( )
= P=f(a)+f(b)+f(c )+—(ln(a +2)+ln(b2+2)+ln(c +2))

= P>6. Déng thitc xay rakhi a=b=c=1.
Két lugn: Vay gia tri nhé nhat cua ctia P la 6 khi a=b=c=1.

3x% +5x% +11x)(x -1
f'(x)=3x2+2x— 15x —( T x)(x )

451n3

Bai 7: Cho a,b,c>0 va a®> +b> +c®>=a+b+c. Tim gia tri 16n nhat ctia biéu
thite: P = (a2 +1)(b2 + 1)(c2 +1).

Phan tich
e Bién ddi lai bidu thtic: In P =ln(a2 +1)+1n(b2 +1)+ln (c2 +1)




e Diémroi: a=b=c=1=&=1.
e Danh gia can tim: Chon «, 8 sao cho: ln(x2 + 1) + a(x2 —x) +4<0
¢ Nghiém cua hé danh gia hé s6 nghiém bdi: @ =—1, 8=-In2.
Bai gii
Xét: f(x) =1r1(x2 +1)—2(x:2 —x) —-In2, vdéi x e (0;+oo) . Khi d6 ta cé:

(2x2 +x+1)(x—1)

f'(x): sz —2x+1=- :f'(x):()<:>x:1

x°+1 X +1
Str dung khao sat bang bién thién ciia ham s6 ta duoc f (x) <f (1) =0.
:>1nP=f(a)+f(b)+f(c)+2(a2 +b* +c* —a—b—c)+3ln2£ln8.

— P<8.Déng thitc xay rakhi a=b=c=1.
Két lugn: Vay gié tri 16n nhat cua cua P 1a 8 khi a=b=c=1.

Bai 8: Cho 4,b,c>0 va a+b+c=3. Tim gia tri I6n nhat caa:

a’ b3 3
P= 2T 2t 2
a2+(b+c) b2+(c+a) c2+(a+b)
Phan tich
a’ b® o
e Bién d6i lai biéu thitc: P = + +

2

a2+(3—u)2 b2+(3—b)2 c2+(3—c)
e Diémroi: a=b=c=1=&=1.
3

e DPanh gia can tim: Chon «, f sao cho: x—2+ax+,8£0
x2+(3—x)
n s LA as Ci A A N 17 12
¢ Nghiém ctia hé danh gia hé s6 nghiém boi: a:—z—S,ﬂ:g.
Bai giai

2
3 9(x—-12)(x-1

xét flx)e—x 1712 SR oo
x2+(3—x) 25 25 25(2x2—6x+9)

Khi do: P=f(a)+f(b)+f(c)+g(a+b+c)—% s%.
Déng thtic xay rakhi a=b=c=1.

Két lugn: Vay gia tri 1on nhat cua cta P la % khi a=b=c=1.
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TUYEN CHON PHUONG TRINH BAC BA KHO TIM NGHIEM
CHINH XAC BANG MQT SO MAY TiNH BIEN TU HIEN NAY
) (Bai viét danh cho hoc sinh tuw lop 9 dén lop 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

Bai viét cho hoc sinh 16p 9 6n thi vao 10, hoc sinh THPT 6n thi vao dai
hoc.

Hién nay, rat nhiéu tai liéu gidi thiéu kinh nghiém st dung may tinh dé
giai phuong trinh. Bai viét nay gidi thiéu phuong trinh bac ba kho tim nghiém
chinh x4c bang mot s6 may tinh dién tir hién nay. Kién thirc chuan bi dé doc bai
viét d¢ 1a:

- Hang dang thic dang nhé.
- Can bac ba ctia mot s thuc.

Trong bai viét nay, tac gia sap xép thir tu cac bai tir d& dén kho dé cac hoc
sinh 16p 9 hoc luc trung binh c6 thé theo doi duogc.

Bai 1. Tim nghiém thyc ctia phuong trinh X° +3x* +3x—1=0
x*+3x* +3x-1=0

S X +3x +3x+1=2

o (x+1)° =2

o x+1=32

o x=32-1.

Bai 2. Tim nghiém thyuc ctia phuong trinh x* —3x* +3x—-3=0
x*—3x*+3x-3=0
<X -3x*+3x-1=2

<:>(x—1)3:2
o x-1=32
S x=32+1.

Bai 3. Tim nghiém thyc ctia phuong trinh X° +6X° +12x—-1=0
x*+6x° +12x-1=0

<X +3x°.2+3x2°+2° =9

& (x+2) =9

o x+2=39


Administrator
Typewriter

Administrator
Typewriter

Administrator
Typewriter


TUYEN CHON PHUONG TRINH BAC BA KHO TiM NGHIEM
CHINH XAC BANG MOT SO MAY TiNH PIEN TU HIEN NAY
(Bai viét danh cho hoc sinh tir I6p 9 dén I6p 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

<:>x:€’/§—2.

Bai 4. Tim nghiém thyuc cta phuong trinh x* —6x* +12x-1=0
X —6x° +12x—-1=0

SX-3x°.2+3x2° -2 =7

& (x=2) =7

o x-2=3-7

o x=¥-7+2.

Bai 5. Tim nghiém thuc ctia phuong trinh X* +9x* +27x—1=0
X*+9x* +27x-1=0

< x*+3x°.3+3x.3° +3° =28

< (x+3)’ =28

< x+3=328

@X:ﬁ—&

Bai 6. Tim nghiém thyc cta phuong trinh x* —9x* +27x-1=0
X*+9x° +27x-1=0

< x*-3x2.3+3x.3 -3 =-26

< (x—3)’ =-26

< Xx—-3=-326

& X=3-26+3.

Bai 7. Tim nghiém thyc ctia phuong trinh 8x° +12x* +6x—1=0
8x° +12x° +6x—1=0

& (2x)* +3(2x)° +3.(2x) +1=2

o (2x+1)* =2

o 2x+1=32

32 -1

S X= :
2




TUYEN CHON PHUONG TRINH BAC BA KHO TiM NGHIEM
CHINH XAC BANG MOT SO MAY TiNH PIEN TU HIEN NAY
(Bai viét danh cho hoc sinh tir I6p 9 dén I6p 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

Bai 8. Tim nghiém thyc ctia phuong trinh 8x* —12x* +6x—-3=0
8x° —12x* +6x—3=0

= (2x)* =3(2x)" +3.(2x) -1=2

o (2x-1)* =2

o 2x-1=32

§/§+1
2

Bai 9. Tim nghiém thuc ctia phuong trinh 8x® +60x* +150x—2=0
8x® +60x* +150x—2=0

< (2x)* +3(2x)".5+3.(2x).52 +5° =127

& (2x+5) =127

& 2X+5= 3’/12_7

Y127 -5

2

Bai 10. Tim nghiém thyc cta phwong trinh 8x° —60x° +150x—2=0
8x® —60x* +150x—2=0
= (2x)* —3(2x)*.5+3.(2x).5* -5° =123
& (2x-5)’=-123
= 2x—5=m
M+5
2

Bai 11. Tim nghiém thyc ctia phuong trinh 5x° +3x° +3x+1=0
5x° +3x* +3x+1=0

< X +3%° +3x+1=-4x°

o (x+1)° =4

< X+1=3-4.x

@(1—ﬁ)x:—1



TUYEN CHON PHUONG TRINH BAC BA KHO TiM NGHIEM
CHINH XAC BANG MOT SO MAY TiNH PIEN TU HIEN NAY
(Bai viét danh cho hoc sinh tir I6p 9 dén I6p 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

-1

T1-34

Bai 12. Tim nghiém thuc ctia phuong trinh 6x°® —3x* +3x—-1=0
6x° —3x° +3x—-1=0

& X —3x° +3x—1=-5x°

<:>(x—1)3 =-5x°

< x—1=3-5x

@(1—3/3)x:1

o X=

=X

1-3/-5

Bai 13. Tim nghiém thyc cta phwong trinh 10x® +6X* +12x+8=0
10x° 4+ 6x* +12x+8=0

<X +3x%.2+3x.2° + 28 =-9x°

o (x+2)’ =-9x°
& x+2=3-9x

o (1-3-9)x=-2

2
1-3-9

Bai 14. Tim nghiém thyc cua phuong trinh 10x® —60x” +150x —125=0
10x° —60x* +150x —125=0

& (2x)* ~3(2x)".5+3.(2x).5* -5° = —2x°
< (2x —5)3 =-2x°
< 2x—5=3-2x
=(2-3-2)x=5
5
2-3¥-2

= X=

& X=




TUYEN CHON PHUONG TRINH BAC BA KHO TiM NGHIEM
CHINH XAC BANG MOT SO MAY TiNH PIEN TU HIEN NAY
(Bai viét danh cho hoc sinh tir I6p 9 dén I6p 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

Bai 15. Tim nghiém thuc ctia phuong trinh 4x® +6x> +3x—2=0.
4x° +6x*+3x—2=0
= 8x°+12x° +6x—4=0
& 8x° +12x* +6x+1=5
< (2x +1)3 =5
&> 2X +1=€’/§
¥5-1

2

= X=

Bai 16. Tim nghiém thyc ctia phuong trinh 5x° + x> +3x+3=0;
5x° + x> +3x+3=0

<45 +9x° +27x+27=0

& X+ 9X% + 27X + 27 =—44%°

o (x+3) =—44x°

< X +3=3/-44x

@(1—M)x:—3

-3
SX=———
1-3/-44
Bai 15 va bai 16 kho hon so voi 14 bai trude.
Bai 15 1a truong hop riéng ciia phuong trinh tong quat

3 J—
(ax+b)3:c<:>ax+b:3/5<:>x:\/6a b(a;tO)
Bai 16 1a truong hop riéng cua phuong trinh tong quat
(ax+b)’ =cx® @ ax+b=3cx = x= (a¢%)

b
a—-3c



TUYEN CHON PHUONG TRINH BAC BA KHO TiM NGHIEM
CHINH XAC BANG MOT SO MAY TiNH PIEN TU HIEN NAY
(Bai viét danh cho hoc sinh tir I6p 9 dén I6p 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

Khé khin ¢ day: Lam thé nao dé bién déi xudt hi¢n Igp phwong ciia nhj thirc
bdc nhat a.x+b? Co thé mo mam va dw dodn cdc so a, b dwoc khong?

Chung ta cung quan sat dai lugng khong
phuong trinh ndi trén

thay d6i khi bién doi nguoc ca hai dang

(ax+b) =c

< a®x® +3a’bx +3ab’x +b* =c

Heé s0 bac 2, bac 1 khong doi

< a*x® +3a%bx® +3ab*x+b*—c=0

Hé s0 bac 2, bac 1 khong doi

b b? b®—c
<X +3=x+35x2 +
a a

a’ =0

Ti s6 Hé s6 bac 2/bac 1 khong doi

Ti 1 bac hai/bac nhat 1a
bx* b*x _bx* a® ax
a a’ a 'bzx, b
Ti I¢€ bac hai/bac nhat 1a ax/b

(ax+ b)3 =cx’

< a®x® +3a%bx + 3ab*x +b® =cx®

Heé s6 bac 2, bac 1 khong doi

PN (a3 —c)x3 +3a%bhx? +3ab?x +b* =0

Heé s0 bac 2, bac 1 khong doi

2

ab?

2

b3

Ti s6 Hé s6 bac 2/bac 1 khong do6i

X+3

a
< X +3— -
—C a’-c

a

=0

X+

a’-c

va bang
a’h  ab?

a®-c a’-c a3jc' ab?
Ti 1€ bac hai/bac nhat l1a

bx* | b’x
a®-c a’-c a’*-c b
Ti 1€ bac hai/bac nhat la ax/b

bx> a’-c
b

a’h a’-c _a

b

ax




TUYEN CHON PHUONG TRINH BAC BA KHO TiM NGHIEM
CHINH XAC BANG MOT SO MAY TiNH PIEN TU HIEN NAY
(Bai viét danh cho hoc sinh tir I6p 9 dén I6p 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

Nhw vy, trong hai dang phuong trinh & tai li¢u nay, cé dic diém chung
nhu sau

Néu ti 18 bac hai/bac nhat 1a ax/b thi ta bién ddi dé xuat hién ldp phwong
cua ax+b

Bai 15. Tim nghiém thuc ctia phuong trinh 4x® +6x* +3x—2=0.
2
Ti 18 béc hai/bic nhit Ia 631 _2X Bién déi & xudt hién lap phuong ciia 2x+1,
X

néu nhan hai vé véi 2 thi c6 biéu thirc 1ap phuong ciia 2x+1

Bai 16. Tim nghiém thyc ctia phuong trinh 5x° + x> +3x+3=0;

2

2 1A 1A - o1 X X DiA 2R 22 A 1 n_ 1a , £
Ti I¢ bac hai/bac nhat la I =—. Bién doi d€ xuat hi¢n l1ap phuong ctia X+3, néu
X

nhan hai vé vai 2 thi c6 biéu thtic 1ap phuong cta x+3

Bai 17. Tim nghiém thuc cua phuong trinh
11x° —12x* —18x —9=0.
~12x*  2x

Ti 1¢ bac hai/bac nhit 13 B~ 3 Bién d6i dé xuat hién l1ap phuong cta
—1loX

2X +3, néu nhan hai vé véi 2 thi c6 biéu thirc 14p phuong ciia 2x + 3.
(2x+3)’ =8x° +36x% +54x + 27

Loi giai

11x* —12x* —18x—9=0

< 33x% —36x* —54x—27=0

< 41x% =8x° +36X% +54x + 27

& 41¢° =(2x+3)’

< 41x=2x+3

(41 -3

Bai 18. Tim nghiém thuc cua phuong trinh
4x° —27x* —36x—16=0



TUYEN CHON PHUONG TRINH BAC BA KHO TiM NGHIEM
CHINH XAC BANG MOT SO MAY TiNH PIEN TU HIEN NAY
(Bai viét danh cho hoc sinh tir I6p 9 dén I6p 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HOC SU PHAM

2
Ti 1& bac hai/bac nhit 1a 2376X _ 3% Bién déi dé xuit hién 14p phuong cta
—o0X

3X +4, néu nhan hai vé véi 4 thi c6 biéu thirc 1ap phuong cia 3x + 4.
(3x+4) =27x* +108x* +144x + 64

Loi giai

4x° —27x* —36x—16=0

<16X° —108x2 —144x —64 =0

& 43%° =27 +108x2 +144x + 64

& 43%° = (3x+4)’

< Y43x=3x+4

(43 -3

Bai 19. Tim nghiém thuc cua phuong trinh
x* +12x* —42x+49=0

PR ) G S G PSP q
Ti 1€ bac hai/bac nhat 1a —ox - 7 Bién doi1 dé xuat hién lap phuong cua
2X —7, néu nhan hai vé véi 4 thi c6 biéu thirc 1ap phuong ciia 2x —7.
(2x—7)’ =8x> —84x* +294x — 343
Loi giai
x* +12x* —42x+49=0
& 7x° +84x° —294x+343=0
& 15x° =8x° —84x° + 294x — 343

=15 =(2x-7)’
< f15x=2x -7
—7
315-2
Bai 20. Tim nghiém thuc cua phuong trinh
10x° + 75x* —30x+4 =0
75x°>  5x

Ti 1& bac hai/bac nhat 1a 20x " o Bién d6i dé xuét hién lap phuong cia
— X —_

S X=

8



TUYEN CHON PHUONG TRINH BAC BA KHO TIM NGHIEM
CHINH XAC BANG MQT SO MAY TiNH PIEN TU HIEN NAY
) (Bai viét danh cho hoc sinh tw lop 9 dén lop 12)
NGUYEN SON HA, GV TRUONG THPT CHUYEN PAI HQC SU PHAM
5X — 2, néu nhan hai vé véi 2 thi ¢6 biéu thirc 1ap phuong ciia 5x — 2.
(5x—2)’ =125x* ~150x* + 60x —8
Loi giai
10x% +75x* —30x+4=0
< 20x° +150x* —60x+8=0
< 145x* =125x® —150x* + 60X —8

&145x° = (5x - 2)’
< 3145x =5x -2

—2
S X=——=—
145 -5

Phuwong phap trén khong phai la van nang, no chi giup cdc hoc sinh giai duwoc
mot s6 phuwong trinh bdc ba co thé bién doi xudt hién cac dai luwong trong hcing
dang thirc ddng nhé, trong d6 cé nhitng phwong trinh bdc ba khé tim nghiém
chinh xdc bang mét s6 mdy tinh dién tir hién nay. Véi phwong phdp nay, cé thé
gidi dwpc mét sé phwong trinh bdc cao khdc, vi du

Tim nghiém thuc clia phirong trinh X* +2x° +3x* +2x =1,

Tim nghiém thye ciia phwong trinh X* =2x° +3x* +2x +1

Véi cdac hoc sinh 16p 11, 12, cdc em ¢6 thé tim hiéu Phwong phdp Cardano,
phuwong phdp leong gidc dé gidi phwong trinh bdc ba

Dia chi online https://vi.wikipedia.org/wiki/Phuwong trinh _bdc ba



KINH LUP TABLE
TAP 9
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'CHU BE 01:
Mé& réng so bien trén bang TABLE

Tac gia: NGUYEN PHAN KIM HIEU
(Chi &p dung véi FX 570 VN PLUS, VINACAL)

Bang TABLE bi han hep la mét trong nhirng nguyén nhan
khién hoc sinh khé tiép can tim ra cac nghiém clia phuwong
trinh. Hém nay, t6i xin gi®i thiéu v&i cac ban mét cach dé
mé rong bang s6 TABLE nhw sau:

4 . n T
Bwoéc 1: Bam SHIFT MODE {sMERTIO Z:Lineln
Si0e3 Jd:Rad
=HIE = BiFix
TrECi S Har-m

Bwéc 2: Bam nat xudng .

Z:
sCHMPLA 42 ETAT

B:Rdec

SsACOHT »

Bwéc 3: Chon TABLE salect TvpeT

Chon f(x). 1:fix]
Sau do bam ON. Zrflxl.aix

Nhw vay bang TABLE da duwgc mé réng thém 10 hang tir
va gilp chang ta thodi mai hon trong viéc tim diéu kién.
Chang han chung ta c6 thé Iwa chon cac mién sau:

MIEN 1: Start = —14, End = 14, Step = 1.

MIEN 2: Start= -7, End = 7, Step = 0.5.



CHU DE 2

Van dung may tinh Casio giai bai toan sb phurc.
Tac gid: BUI THE LAM

2(2—2q
Vi du 1: Cho sb phirc Z thod man: " 3—i.Tinh

modun w =1+ Z+ Z2.

bat Z =a+bi(a,b e R). Khi d6 ta co:
2a+2(b-2)i=(3-i)(a—1+bi)(1)
(1) sé dwoc gidi bang casio nhw sau.

Ta hiéu ala X va b 13 Y trong may tinh. Gan
X=1000.Y=100 sau dé6 kh¢&i tao sO phtrc bang Mode 2.

Nhap: 2(X+(Y —2)i)—(3-i)(X—1+Yi) &n bang may hién
ra -1097+895i

.. |-1097=-a-b+3

Twc la :
895=a-b-5

co hé = —a—b+3:0<:> a=4 —Z=4-i.
a-b-5=0 b=-1

Vi du 2: Tim s phirc z thda man: (Z+1)(i+1)+f—__1 = |Z|2
—i

bat Z =a+bi(a,b e R). Khi d6 ta co:

a—1—.bi _ g2
—i

& (a® +b%)(1-i) - (1+i)(1-i)(a+bi+1)—a+bi+1=0

Chuang ta thyc hién twong tw nhw VD 1 nhwng & day khac

& chd CALC voi X=1000 va Y=1/100. Twong ty Vidu 1 ta
duwoc ket qua: 996999,0001+ 999999,990"1i

+b?

(a+bi+1)(i+1)+




NhaD: 996999,0001= X* -3X+Y?-1=a’>-3a+b* -1
11999999,9901= X2+ Y2-Y =a? +b?—b

a=0
b=1

2_3a+b*-1=0
Cohe: {8 %97 N
a’+b*-b=0 10
b 1
i 10

Vay: Z=i;Z:_—3+L
10 10

Néu cac ban CALC véi X=1000 va Y=100 nhw vi du 1 sé
rat dé sai sét. Kinh nghiém cho thay néu c6 bac 2 tré 1én
thi ta 1am giéng vi du 2, con bac nhat thi nhw vi du 1.
Bai tap ap dung:
Bai 1: Cho Z théa: Z(1-i)+(2Z—1)(1+i)=1-i Tim modun

-1

cta sb phirc W :%.
+

Bai 2: Tim Z thda man: 22 -2Z =|Z.
Bai 3: Tim sd phic Z cé phan thuwc dwong thda man:

Z]* —iz = (1+2i)Z
Bai 4: Tim s6 phirc Z théa: Z— —2— —i.
Z+1



CHU DE 03;

Chia da thirc cé dw bang may tinh Casio.

id: VICH BAO NGUYEN — ADMIN CASIOMEN
Phwong phap nay chac han nhiéu nguwdi biét nén minh
khéng dam nhan la minh sang tao ra. Song minh sé chia
sé cho moi nguoi biét. Phwong phap nay cuc loi hai trong
cac bai toan tinh tich phan va nhiéu bai toan khac.

Nguyén 1y: Khi chia mét biéu thirc cho mét biéu thire, calc
x=1000, phan nguyén la phan nam trudc diu "," con phan
dw sé 1a phan nam sau dau phay.

Néu phan tich G(x) =h(x)g(x)+g'(x)
Phép chia sé& luédn dwoc nhu két qua dwoc biéu dién nhuw

% =g(x)+ i((:)) Ltrong trudng hop ta muébn chia
triét dé nhat, tirc la chia sao cho bac clia g'(x) nhd hon
bac cla h(x), nhw vay khi cacl x =1000,100.... thanh phan

Ssau .

(X . ] 2
i(( )) sé nam sau dau "," bi phan cach va ta cé the kh di
X
dé dang.
Vay khir thé nao w, ta lam nhw sau: khtr thanh phan g(x)
trede roi khir thanh phan g'(x).Véi cach thirc nay ta con
c6 thé tach theo gi minh thich. Téi s& cho cac ban thay qua
cac vi du.

3x +4xX +2X +7x+1
X +2x+3

Vi du 1: Rat gon biéu thirc:

- Bwéc 1: Nhap biéu atn
thirc 3:-:4+=m3+2}~¢E+-r';-:--.r
HEZ 4 EE+HA




- Bwéc 2:Khir biéu
thrc thwong két qua
phép chia( Twc la
thanh phan g(x) t6i da
néi & nguyén ly), ta
coi nhw khéng nhin
thdy thanh phan sau
ddu phay, khai trién
nhw binh thuwdng, coi
nhw mu khéng thay
nha:

Y 10004
1] 1]
Math & Math &
T O ol el EEREATHAL oz
HE+ZRAS AEFEAT
23937337, 0113
Math & Math &
SR 44T 4 EHE 4 TH

AT S Z 4Dy

HELEE4T
-2002.9381023

Math &

m
axd+4x3+2x2+?xﬁ

HE+ZH+D
0.01837193909

-Bwéc 3: Con thanh
g'(x)
h(x)
sau dau "," ta tach thé
nao, kha la don gié~n.
Nhan tat ,cé v&i mau
thire la biét nd thoi

phan nika nam

Math &
{3x4+4x3+zxi+?r
HE4ZE+T

Math &
[axd+4xﬁ+zxi+?r
HELER4S

13010

Math &

i3] (Z 42+

-Bwéc 4:Ta khr no
th6i. Khtr xong no ra
két qua vay nhiéu
ngwoi sé nghi ngo,
nhwng day la calc
x=1000,dwong nhién
la c6 sai sb roi, ban sé
yén tam sau buwéc 5

Math &

A2+ 2+3) - 195~ 100

Math &

[Sxd+¢xﬁ+zxi+?r

- Bwéc 5:Kiém tra lai:
Ta nén kiém tra lai gia
tri dac biét vi du nhw
la s& ~. Nhw vay la
OK rdi, gia tri nhé nhw
z khong Ion nén la
kha nang lam tron cua
no sé thap hon.

HE4EH+T
-3, 11426
::'::? Math & ]-[l Math &
10010 1000
Math &
[3H4+dH3+EHE+?F
HE L EET
[




- Bwére 6: Poc sb lieu: Ta can nhin vao man hinh, phai lwu
y khi doc s0 liéu man hinh hién la:

4 3 2
[3x +4)2< + 2X +7x+1_3X2+2X+3J(X2+2x+3):19x+10
X“+2xX+3
Hay: 3x* +4x° +2x? +7X+1_3x2+2x+3+ﬂz
X +2x+3 X" +2X+3

Cha y: Khi lam thi cac ban dirng dai ma viét lai cai nay ra
glay ta nén nh& la thanh phan thwong cua phép chia sé
nam trong ngoac thir nhat, thanh phan sé dw s& nam ngoai
ngoac. Nhu vay két qua phép chia sé 1a duwoc 3x? —2x -3
dw 19x+10.

Nhw vay néu tach biéu thirc 3x* +4x> +2x? +7x+1 theo
x? +2x +3 thi ta sé dwoc la

3x4+4x3+2x2+7x+1=(x2+2x+3)(3x2—2x—3)+19x+10

Pay chi la cai vat thoi, ky thuat nay con c6 wu viét hon la
minh co thé ép biéu thirc thuwong theo y minh. Thac mac vi
sao thi cac ban hay quan sat ¢ vi du 2:

VD2: Phan tich 3x*+4x®+2x> +7x+1 theo x®+x+1 va
X2 —X+2

Kha la don gidn v&i nguyén ly trén. Lac nay ta coi biéu
thire chia 1a x* +x +1, biéu thirc thuwong la x*> —x+2 hodc
ngwoc lai va tién hanh phan tich

- Bwéc 1: Nhép biéu thtrc va khir biéu thire thuwong

a4 5 o Math & Math &
3nd +dn +2H +7 5 ~Z4TREL T
3 d = 44—
HE+E+11 +1 mo+i-d

-Bwére 2: Tim va khiv biéu thire duw.



Math & Wath & Vath &

{; o) (Eeen X7

HE 45+
0
1000
0
a4 3 = - Math & Math & a . m . Math &
SRT AT RS T g_aned _ gneSi SR +dES ERS 4T
[ FE4E+L I e VT [ FE4H+1
2. 00400000601 2
- Bwére 3: Kiém tra lai
Math & Math & Math &
ne i1 [axd+dxﬁ+zxi+?r
FE 4+
1000 1000
- Bwéc 4: Doc so liéu: Trén man hinh may tinh hién
3 +4x3 +2x° +Tx+1 )
5 —X4+X-2 (x +x+1)
X+ X+1

—2x* —4x® -6x+1=0
Twrc 1a sé co:
3x' +4X3 +2Xx% +Tx +1
:(x2 +x+1)(x2 —x+2)+2x4 +4x% +6x—1
Binh luan: ]
1.Thwc ra v&i cach lam cuda vi du 2 ta khéng can ppéi lam
ky cong nhw vay ma nén lam theo kiéu truy tim biéu thirc
m(X) vo&i:
m(x) =3x* +4x> + 2x? +7x+1—(x2 +x+’|)(x2 —x+2)
thi sé& tim dwoc m(x) =2x* +4x> + 6x —1.
2.Ta ciing c6 thé phan tich nhw sau bang casio:
3x* +4x° +2x% + 7x +1

=3(x2+x+1)(x2—x+2)+4x3—4x2+4x—5

3. C‘hia thi né kha thién bién van hoéa jtheo Xéu cau, nén la
ta can linh hoat x ly theo tirng yéu cau. Mai phep chia lai
c6 mét yéu cau khac nhau, can linh hoat ma xt ly.



4. Pay la phuwong phap minh nghi ra nhwng khéng dam
nhan la sang tao khai sinh ra né vi chdc han nhiéu nguoi
da da nghi ra no rdi. Minh la nguoi chia sé phwong phap
nay dau tién nén mong cac ban co thé goi né 1a " phwong
phap chia c6 dw cta Vich Bao Nguy&n" d& minh vui »_#



CHU BE 04:
Ky thuat “Parabol nhd” trong bai toan nghiém kép.

Tac gia: DOAN TRI DUNG
(Phwong phap nay dwoct xay dung tdoe cau huyén bé diia...)
Vi du 1: Giai phwong trinh sau trén tap so thyec:

X2 X+ 2+ X +3 =V + X2 +2X -1 ++/3x2 —=2x + 3

) Phan tich ]
Dé dang st dung may tinh ta nhan thay phwong trinh cé
nghiém kép x = 1. ] o
Tuy nhién van dé kho & day la, néu chuyén vé va tao lién
hop theo dang:
x2—x+2—(ax+b—xx/x2+3)+(ax+b—\/2x3+x2+2x—1)+

+(ax+b—x/3x2—2x+3)=0

thi rat dé& bi am sau khi lién hop. Tét nhéat 1a khéng nén
danh liéu. Ta suy nghi dén viéc lién hop cén bén trai voi
mot trong hai can bén phai. Tuy nhién dé& biét chinh xac
can nao kha mét bdi véi x = 1 thi ca 3 gia tri sau cung
nhan gia tri la 2:

XXZ +3 =y2x° + X2 +2X—1=+/3x% —2x+3 =2
That khé doan phai khong nao. Khi dé ta sir dung TABLE

F(x)=x\/x2+3—«/2x3+x2+2x—1
G(x):x\/x2+3—\/3x2—2x+3

So sanh cac gia tri cua F(x) va G(x) nhan dwoc tlr TABLE,
ta thay ré rang F(x) dem lai nghiém kép con G(x) thi khong.

nhw sau: {

Math Math

Fixl L " Fidl (L

H ﬁ'l EKEOF | -U. B2H 11 O.5|0. 1942 |-0. 156
| -0.5| ERFOE| -3.0H 12 | 1] 1]
1] Ol EERFROFR -I.'HEI 13 >0« 1203 I:I.H:EHH5




(Néu quén dé thay nhac lai: “Nghiém kép thi ham s6 khong
doi dau qua tryc h,oén,h, nghiém don thi qua truc hoanh
ham so sé doi dau, vay la nhan ra chwa *_*).
Do d6 hwéng di bai toan da qua rd rang roi, gio la giai thoi.
Bai giai
X2 X424+ XU +3 =2 + X% +2x —1++/3x2 —2x + 3
<:>(x2 _x+2-+/3x° —2x+3)+(x\/x2 +3—2x% + X2 +2x—1) =0

2 4 1)(x=1)° 2 4 1)(x-1)°

(x +)(x ) N (x +)(x ) o
X2 —X+2+3x2—2x+3  xyUXx2+3 +vV2x°3 + X% +2x -1
Chuy: 2x3+x2+2x21>0<:>x(2x2+x+2)>0<:>x>0.

p—

Vi du 2: Giadi phwong trinh sau trén tap sé thyec:

\x—1\+x/2x—x2 +x2+1=+6x*+3

Phan tich
C6 tri tuyét dbi cé vé kho khan day ta ©. Pau tién c do
nghiém di, ta thy cé nghiém kép x = 1.
S dung TABLE nao, ai tinh twéng nhét trong cai phwong
trinh nay, ta danh vao no trwéc.

, {F(x) =|x—1-v6x*+3
Xet:

. Khi d6 khao sat TABLE:
G(x)= \x—1\ +4/2x — X2

Math Math

F (i) i) F il G

ai‘!! -1.388 1.l EJTH? =2 UIS| 1« 1797
y O.6|-1.871]|1.31B5 b I -3 [
5 0.81-2.U15 I.II:I"I!"I 1 lagl=3a2l 1111791

Khoéng thdy caéi nghiém kép nao phai khong, tuy nhién hay
nhin k¥ di, G(x) dang tiép xtc dudng thangy = 1.

Nhw vay, (\x—ﬂ +42x — X2 —1) chinh 1a biéu thrc can tim.
Chu y: Dé két ndi, ta c6 thé sir dung:
a+b=1+/a2+b®+2ab




Bai giai
Ta co: [x—1+vV2x—x* + x> +1=6x> +3
& (jx =1+ V2x=x* ~1)+ (x* +2-/6x* +3) =0

<:>(\/1+2|x—1|\/2x—x2 —1j+(x2+2—\/6x2+3)=0

2|x —1v2x - x* . (x— 1) (x+1)
\/1+2|x IV2x - x* +1 X* +2+6x" +3

) BAI TAP AP DUNG ]
Ap dung 1: Giai phwong trinh sau trén tap so thyc:

M(\/;+\/§):x\/m+x2+1

Ap dung 2: Giai phwong trinh sau trén tap sé thuc:

3
IX|+ V4 —x? +2—27X—_6:x+2 (B-x)

X +X+3 x> +x+3
Ap dung 3: Giai phwong trinh sau trén tap sé thuec:

N4 —x2 + 2¥x* —4x® +4%° :(x—1)2+1—|x|

(Trich dé thi thiv 1an 2 — 2015 — Chuyén BDHSP Vinh)

=0 x=1

Cau chuyén bé diia va bai hoc
M6t ngay moét ngudi cha sép khuét nai goi cac con dén va
bao cac con bé mét bé dia. Nhwng khéng ai bé duorc.
Nguw&i cha thao bo diia ra, bé tirng chiéc mét.
TABLE ca mét phwong trinh ra hoi khé giai, hay TABLE
trng doan nhé mot, ban sé kham pha ra nhirng diéu bi mat
khong twdng tuyét voi.
Trong cudc song, khong co6 ai hoan thién. Hay doan két
cung nhau vwot qua moi khdé khan. Khéng ai song c6é don
mai mot minh. Chuc cac em thanh cong — Poan Tri Diang.




~ CHUBEO5 )
PHUONG PHAP CASIO VAN DUNG CONG THU'C

CARDANO
GIAl PHUONG TRINH BAC 3
Téac gia: VIiCH BAO NGUYEN
Nén tang cua phwong phap: S dung bién déi twong
duwong sau:
a’ +b® +c® —3abc = (a+b+c)(a® +b’ + ¢ —ab—bc —ca)

Muc tiéu cua phwong phap:
e Buwdc 1: Pua phuwong trinh bac 3 vé dang chuan:
x> +mx+n=0

a’+b®=n

e Buwdc 2: Dat { , khi d6 ta bién déi phuong

-3ab=m
trinh trén vé dang:
a® +b° +c® —3abc = (a+b+c)(a’ +b* +c’ —ab—bc —ca)
e Budc 3: Timavab: Chuyrang: —3ab=m

3
m_ :n<:>(a3)2—na3—m—:0
—-3a 27a 27
(Ta luén tim dwoc a, b vi la nghiém phwong trinh bac 2).
Cach bién d6i phwong trinh bac 3 dang téng quat vé
dang chuén:
Xét phwong trinh: ax® +bx* +cx+d=0.

Dé 1am bién méat x?, ta d&t &n phu: x =y +k v&i k:;—b.
a

Vi du 1: Gidi phwong trinh: x° —4x* +5x -3 =0(1)

- Bwéc 1: Quy vé dang khuyét thanh phan binh phwong :
4 4 4 ,

Taco: k=- =—.Dat x =y +— phwong trinh (1) sé tro
31 3 D8t X =y =+ phuong rinh (1)

thanh "dang chuan". Bé phan tich nhanh chéng (1) theo an
X, ta sé str dung casio.




o DAu tién la nhap biéu thirc x* —4x? +5x—3 vao may
tinh, ta lwu y str dung 2 céng cu lwu nghiém trén may
tinh la X,Y, viéc ta can lam la truy tim biéu thirc theo
any:

Math

RI 45T +0%-1

e Cong viéc tiép theo la khir di y* vi hé sé clia né bang

hé sb clia x°, ta trir di dé lam méat no :
Math

AT —dAE 45 -3

Con 2 thanh phan nira |a thanh phan hé sb tw do va
hé sb clhay.
e Ta khtr thé sb tw do bang cach Calc X= k, trong bai

toan nay la X= g,Y=0

Math m Math Math

A7 4+ iy
0 0 0

Math &

AT -dn= 453y
]
27

Nhw vay hé sé tw do la -9 ta cong thém 29 dé
27 27

Math &

AR +EE-3-YF+ 25
khir di hé sb tw do.
e Viéc lam tiép la khir di thanh phan y, ta Cacl

X=1+k,Y=1 v&i bai toan nay thi cu thé X :1+%;Y =1

détimhésbclhay:



Math & Math &

A7 1+4+34
1, 333352533 1. 333333333

Math Math &

i 1l
0 0

Math &

% —4?‘i2+5}-’.—3—"|"3't*_

21

S

Nhw vay hé sb clay la —%, ta sé cong thém % dé
lam mét di thanh phan y:

Math &

533+ 22+ L

e Buwdc cudi cung 1a kiém tra lai: Calc X =n+k;Y =,

Math & Math &

e T4y
2. 333333333 2. 333333333
7 T L
i i
Math &
K34 +ER-3-Y5 P
[

Bang 0 tirc la biéu thire ludn dung rdi, tie 1a
taco x> —4x* +5x-3-y° +X+§:O,VX:y+ﬂ la
3 27
luén dung.
29 4

Tle x3—4x2+5x—3:y3—X__,VX:yJF_
3 27 3



-Bwéc 2: Sau khi da quy vé "dang chudn" x* +mx+n=0,

3 3
tadat 12 % =" trwong hop bai todn nay 1a phuong
—-3ab=m
. . A s o3 Y 29 .
trinh sau khi quy vé dang m¢ila y 3757 0, quy bai
. A io>- . n s o3 Y 29
toan vé giai phuwong trinh bac 3 méila y 3757 =0
a’+b’ = %
V&i bai toan cu thé nay 1a dat 7 , giai hé nay
—3ab=—
3
ta thu dwoc 2, #'la 2 nghiém ctia phwong trinh bac 2.
[ﬁT L‘mll :E‘hﬂ] [ 4 1 c"“"u] [ 4 1 cmamu]
u u raa= A |
[ i | IEI-I ﬁﬂ
[—1+5+0-3511=1
Math? Math &
A1= AZ=
- 29+5495 - 29-5495
Sd Sd
C6 2 nghiém a® = =2 +2“93 A =2 _2“93 >B

Nhw vay ta duwoc: y° —%—% =y’ +YA + 3B ~3yYAYB

:(ywmyg)(yz +w+y§2_y%_yy§_wy§):o
(Van dung dang thirc

a’ +b* +c® —3abc = (a+b+c)(a® +b® +c* —ab—bc —ca))
-Bwée 3: Gidi phwong trinh theo an y:



Qua kiém tra lai bang cong cu EQN thi thay dwoc phuong
trinh bac 3 nay c6 duy nhat mét nghiém, nén ta sé co duoc

ngay 1a: y+3A +3B =0
ay:_g/x_g/g:_i/—29—3\/@_§/—29+3\/ﬁ

54 54
-Bwéc 4: Thé lai tim x.

_29-3.93 \/—29 +393

Tt d6 rut ra dwoc x _§ —\/

54 54
Hay x4 \/29+3J_ \/29—3@
3 54 54

Lwu v :- Néu ma giégi phwong trinh b@c 2 khéng tim dugc
a3,g)3 vi n6 ghi hién so xap xy, ta c6 thé xac dinh 2 thanh
phan do6 bang cach sau :

/A B)’ /A B)’
Néu A>B: A_A+B B—A+B

Vi du 2: Giai phuo’ng trlnh x® —5x*+x-1=0

Ta lam lai thao tac nhw VD1 :

-Bwéc 1: Dat x=y +§, ta dwa phwong trinh vé "dang

chuan": 3 22, 232
V-
S
-Bwéc 2: Dit 27 giai hé tim a°,b°, dén day
22
—3ab = T

thi gap vwdng méc la may tinh khéng hién ra nghiém chinh
xac ma hién ra dwéi dang lam tron.
X, =—2,33368277 — A;x, =—6,258909822 — B




Ta phai x&r ly nhw phan Lwu y, Lwu 2 nghiém vao A,B. Hai
nghiém dé sé lan lwot dwoc xac dinh theo codng thirc phan
lwuy.
A+B -116 (A-B)" 104

27 427

Taco:

—116+ 104
27 27

Nhw vay ta sé tim dwoc a°,b® twong &ng 1a

va —116 104 116 ,1289
27 27 729
- Bu’o’c 3: Giai phwong trinh theo an y:
~116 _ [104 _§/—116_ 104

T bwéc 2 ta cod y:—i/ +
27 27 27 27

-Bwéc 4: T yrat ra x:
5 \/—116 104 \/—116 104
X:__3 + — 3 —

3 27 27 27 27
5 ./[116  [104 116 [104
hayx =—+3 — +3 +
3 27 27 27 27

V&i chiéc may casio, viéc van dung phwong phap Cardano
giai phwong trinh bac 3 kha dé dang véi loai phwong trinh
bac 3 c6 1 nghiém |& duy nhét.

Hy vong tai liéu nay sé giup ich cac ban.

~Ad casiomen Vich Bao Nguyén ~



KINH LUP TABLE 10 - Kij thudt Gdn d¢ dai

CASIO CITIZEN




KINH LUP TABLE 10 - Kij thudt Gdn d¢ dai

Bai 1: Hinh vuéng ABCD. Goi M la diém bat ky trén doan thang BC. IM va
AN cat DC kéo dai tai P va N. BN cat PM tai J. Chitng minh CJ L BN.

A B
J
D C N i
Céch 1: Hinh hoc thuan tay Menelaus:
Vé dinh ly Menelaus moi ban doc xem Wikipedia hoac Google.
JBMCPN | JB_MBPC
Ta c6: 1IN MB PC JN MCPN _ JB_MB’_AB* _ BC
|IAMNPC_, _PC_MA_MB JN MC® CN’ CN’
IC MA PN PN MN MC
Téi day ban doc hoan toan ¢é thé chtiing minh CJ L BN.
Céach 2: Goi di€m phu d€ chtrng minh ti giac ndi tiép:
A B
J
P
D Q C N

Lay Q sao cho QC =BM. Ta c6 QIMC la t giac ndi tiép.
Do vay #MIC =/MQC.

Mit khac QC _BM_AB _ BC
MC MC CN CN
2

= AQCM © ABCN.




KINH LUP TABLE 10 - Kij thudt Gdn d¢ dai

Vay «MIC=/MQC = ~ZCBN = ICJB la t& giac ndi tiép vay CJ L BN.

Tuy nhién cdi khé la lam sao dodn duwoc diém Q.

Cach 3: Gan d¢ dai DC = x, CM =y. Ta chitng minh IBJC la t& giac noi
CN CN CM  y

= = = =tanZCBN.
BC AB BM x-y

ti€p. That vay:

2
Mt khac: IM? = CM? +CI* - 2CM.CL—E = v+ X? —Xy .

2

2 2 2 —
C+IM-CM* _ x-y o Y

2CLIM y? 4% —2xy x-y
Vay ta c6 ZCBN = ZCIM = JBIC la t giac ndi ti€p vay CJ L BN.
Hay khong cac em? Tiép nhé!

Do d6: cosZCIM =

Bai 2: Hinh chit nhat ABCD c6 BH vudng goc AC. Trén tia doi tia BH 1ay E
sao cho BE = AC. Chting minh /ADE =45°.

E  Veé cach sit dung bang hinh hoc
thuan tay, xin ggi y goi F 1a trung
di€ém ctia DE. Vé c4ch gan do dai,
dit AD=x,CD=y.

Ta c6: AE* =EH? + AH’

4
A 2 oA =22, (actBH)
C
- < AE? =x% +2xy +2y°.
A Mat khéc &p dung theo dinh ly ham
D c sO cos ta co:

DE? = BD? + BE* ~ 2BD.BE.cosZDBE =2(x +y ) .
Dén day dung dinh ly ham s6 cos cho tam giac ADE ta c6 dpem.

Bai 3: Tam giac ABC vudng tai A duwong cao AH. Goi F d6i xtiing véi H qua
A. GoiIla trye tam tam giac FBC. Chiing minh I la trung diém AH.

Dit BH=x,CH=y= AH=/xy .

AT? = AB? + BI* —2AB.BlcosZABI

< ATI* = AB? + BI* —2AB.BlcosZACF .
Mit khac IH? = BI? —BH?.

Gia st: AI* =IH?

AC? + CF? —FA?
2AC.CF

< AB? + BH? =2AB.BI




KINH LUP TABLE 10 - Kij thudt Gdn d¢ dai

& AB? + BH? = ﬁE(ACQ + CH? + 4FA2 —FA2)
AC CF

& AB? + BH? =ﬁﬁ(Ac2 + CH? +3HA2).
AC 2AH

Thay: BH=x,CH=y,AH=,/xy,AB= «?xz +xy,AC= «fyz +xy ta thay dang
thirc luén dung. Vay ta cé diéu phai chitng minh.

Goi ¥ cho cic ban thit sttc chitng minh hinh phang: Goi thém trung diém
cta BH. Qua kho lwong phai khong!

Bai 4: Tam giac vuong ABC vudng tai A, trung tuyén AM. Lay D trén doan
thang MC. Goi E va F 12 tdm ngoai tiép cac tam gidc DAC va DAB. Chiing
minh t& gidc EIMF noi tiép.

A E

> C
B J 1D K
Truéc hét dé dang ching minh dwoc AHIG 1a hinh chi* nhat nén
ZFIE =90°. Do d6 ta chi can chimg minh ZFDE=90°.
That vay, sai tich vo hudng ta co: DFDE =0 < (ﬁﬂf)(ﬁ +If) =0
& DI? + DLIF+ DLIE=0 < DI* + DLJI- DLIK =0 <> DI +JI=IK < D] =IK
Chang kho khén ty nao, gan BI=IC=x,ID=y.
BI+ID _ X+y,IK=ID+ DK=y+ IC—ID:er X—y_X+y
2 2 2 2 2
Vay ta c6 diéu phai chitng minh.
LOI KET

Trén day to6i di chirmg minh 4 bai toan hay va khd, kha kinh dién trong
hinh hoc phing. Hy vong sau khi doc xong bai viét nay, ban doc sé tré
nén téa sang hon véi hinh hoc phang va hinh hoc phang Oxy.

Than ai - Casio Man — Doan Tri Diing

Ta cé: D] =




KINH LUP TABLE
Tap 11

| Ky thuat ,
CO lap can thu’c

/ 7

//Casio Citizen




CoO lap can thurc

Tac gia: Poan Tri Diing

A. NGUYEN TAC CO BAN

Néu mét phwong trinh ¢6 cac nghiém ab,c,... va khi dé thay vao biéu
thire ta dwoc \/K = o,3,0,... khi do ta phan tich:

(VA - a) YR -B)(VA ).

Ta sé thay téc do giai bai nhanh dang ké ©.
B. AP DUNG

BAI 1: Giai phwong trinh sau trén tap sé thuc:
5X? + 46X +106 = (5X + 25)/5x +16 +3X + 4

St dung may tinh Casio ta thu dwoc 2 nghiém x =0,x =-3.
N x=0=+5x+16 =4

|x=-3=Bx+16=1
Xét: (/5x +16 —4)(\5x +16 ~1) =5x + 20 ~5/5x +16 .
Y&t X=0=Jx+4=2

x=-3=JYx+4=1
Xét: (Vx+4 -2)(Vx+4-1)=x+6-3x+4.

T4ch bai ton nao: 5x* + 46x +106 = (5x + 25)+/5x +16 + 3Jx+4

< (x+6-3x+4)+(x+5)(5x+20-5\5x+16) =0
& (Vx+4-2)(Vx+4-1)+ (x+5)(V5x+16 - 4)(VBx+16 1) =0




X(x+3) .\ 25x(x +3)(x +5) o

(M+2)(M+l) (M+4)(J5)(T16+1) -

Bai 2: Giadi phwong trinh sau trén tap sé thuc:
X —3X—4+(X+2)VYx+3—(x-1)v3x+4 =0

St dung may tinh Casio ta thu dwgc 1 nghiém x =1 va 1 nghiém vo ty
thda man danh gia: x =+x+3,x+1=+/3x+4.

e X=1=+Xx+3=2 do do cod nhan t:
(x—Jx+3)(Jx+3—2):3x+3—(x+2)«/x+3

e ChUY VG X =1=+/3x+4 =+/7 kha x4u.

e Do do ta xét: (x+1—\/3x+4)(x—1):x2—1—(x—l)\/3x+4.
Nhw vay: x* —=3x—4+(Xx+2)Vx+3 —(x-1)v3x+4 =0
<:>x2—1—(x—1)\/3x+4—(3x+3—(x+2)\/x+3):0
<:>(x—x/x+3)(«/x+3—2)+(X+1—«/3x+4)(x—1):0

- (x* —x-3)(x-1) +(x2—x—3)(x—1) 0

(x+«/x+3)(\/x+3+2) X+1+3x + 4

-

Bai 3: Giai phwong trinh sau trén tap sé thuec:
X2 +4x® +7x+10 :(x2 +4x+7)\/x2 +3+2(x-2)v2x-1
St dung may tinh Casio ta thu dwoc nghiém kép x =1.

o Xét (\/x2 +3—2)2 = X2 +7—4Jx? +3.
o Xét <\/2x—1—1)2 _ 2 —22x 1.




Bai toan nay doi hdi phai phan tich can than. Ta tao ra lwong nhan ti

X% +7 — 4X% + 3 trwoc:
X2 +4x2 +7x+10 :(x2 +4x+7)\/x2 +3+2(x—2)v2x -1

<:>(x3 +7X — AxyX? +3)+4x2 +10—(x* +7)Vx* +3 -2(x—2)v2x-1=0
o x(VWE+3-2) +4(x +3) (¢ +7)\XE +3 -2-2(x~2)V2x ~1=

<:>x(\/x +3 2) —X* + (x +7 —4X + ) 2-2(x-2)J2x-1=0
o x(ViET3-2) ~\+3(\ +3-2) ~2-2(x-2)V2x-1=

x—x+3)(Vx+3 —2)2 —(2x-1)2x—1+32x-1-2=0

(
(x-Vx+3)(Vx +3 —2)2 —(x/ZX—ls _32x—1+ 2):0
(

0

0

X213 —2)2(«/x2 13 —x)+(\/2x—1—1)2(2+\/2x—1)=O

Vi Vx*+3-x>0 dodé x=1.
Cach 2: Tw duy bang Parabol nhé:

<~

Xét ham sb F(x)=2(x-2)v2x-1 va g Lpemy T
quan sét tap trung tai vi tri x =1. Ta thay T
ham sb tiép xuc voi dwong thing y=-2. | ! SRR

Vay 2(x—2)+2x—1+2 c6 nghiém kép.
Ta co: X* +4x% +7x+10 = (x* +4x +7)x* +3 +2(x —2)v2x -1



o ((x2 +AX+T)NXE+3 = (X +4x° +7x+12))+(2(x —2)N2x —1+2) =0

DPén day sai CASIO chia may:

2(x—2)x/T—12+2 CALC 2 = 243 xét 2(x—2)«/f—12+2_x/f_1
(V2x—1-1) (V2x=1-1)
CALC 100 duorc ket qua 2.

(x2 +4x+7)\/m—(x3 + 4x3 +7x+12)
(Jﬁ_zf
(x2+4x+7)ﬁ—(x3+4x2+7x+12)
(Ve +3-2)

qua —100. Nhw vay ta co thé viét lai:

((x2 +AX+T)NXE+3 = (X + 4% +7x+12))+(2(x—2)«/2x—1+ 2) =0
& (Ve +3 —2)2(\/x2 +3-x)+(v2x-1-1) (2+v2x-1)=0

C. BAI TAP TU LUYEN

CALC 0 duwoc /3. Xét tiép

—Jx? +3 CALC 100 dwoc két

Bai 1: xX* —3x-19+3(x+3)¥3-x +3Yx+2=0
Bai 2:21x* —x — 7 (3x* + 4x — 4)\/7x +3 = (x +1)/3x -1 =0
Bai 3:2x" —9x+ 4+ (X +2)VXx+2-2J2x-3 =0





