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TEN DE TAI:
PHAT TRIEN TU DUY HAM CHO HOQC SINH QUA CAC
BAI TOAN VE PHUONG TRINH VO Ti

1. MO DAU.

1. Ly do chon dé tai.

Nhu chung ta d3 biét, chuyén dé vé phuong trinh chiém mot lugng kha
16n trong chwong trinh toan hoc phd thong. Tuy nhién, trong sd cac bai tap d6 c6
mot luong 16n cac bai tip ma ta khong thé giai duoc bang phuong phéap thong
thuong, hodc c6 thé giai duge nhung gip rat nhiéu kho khan va phire tap.

Nhung ta da biét gitra phuong trinh va ham s6 c6 mdi lién hé chit che voi
nhau, khi dinh nghia phuong trinh nguoi ta da dua trén khai niém ham 50, nén
néu chung ta biét sir dung kién thirc vé ham sd dé giai cac bai toan vé phuong
trinh thi chung ta dugc nhitng 15i giai nhanh gon va don gian hon rat nhiéu. Tuy
nhién, khong phai bai toan nao ciing c6 thé sir dung ham sé dé giai, nhung
nhimg tmg dung dao ham cua ham sd dé giai phuong trinh, hé phuong trinh.. .,
1a rat 16n. Chinh vi vay t0i chon dé tai “ Phdt trién tw duy ham cho hoc sinh
qua cdc bai todn vé phwong trinh vé ti” nham giup cac em hoc sinh c¢6 thém
mot phuong phap nita khi khi giai cac bai toan vé phuong trinh vo ti .

2. Muc dich yéu ciu.

- Trang bi cho hoc sinh thém mdt phuong phap giai phuong trinh vo ti
mang lai hi€u qua cao.

- B6i dudng cho hoc sinh vé phuong phap, k¥ ning giai toan. Qua d6 hoc
sinh nang cao kha nang tu duy, sang tao khi giai toan.

3. P6i twong nghién ciru.

- Cac dang toan vé phuong trinh vo ti trong chuong trinh toan hoc phd
thong.

- Phan loai c4c dang toan thuong gdp va phuong phap giai.

4. Phuong phap nghién curu.

Phuong phap chung cua dang bai tip ndy: Str dung cac tinh chit vé tinh
don diéu cua ham so dé giai.

I1. NOI DUNG SANG KIEN KINH NGHIEM.
1. Cac ménh dé va tinh chit thuong dung.

a) Cho ham s§ ¥ =f(x) xac dinh trén khoang (a;b). Néu ham sb
y =f(x)don diéu trén khoang (a;b) thi phuong trinh f(x) =0, néu c6 nghiém
trén khoang (a;b) thi nghiém d6 14 duy nhat.

b) Cho ham sé ¥ =f(x) don diéu trén khoang (a;b), Vx;;x, € (a;b).

Ta co f(x1) :f(xz) <X =X,

¢) Cho phuong trinh f(x) =g(x) xéc dinh trén khoang (a;:b). Néu mot

trong hai ham s6 f(x) hodc g(x) 1a ham don diéu trén khoang (a;b), ham con




lai 1a ham hﬁng sb6 hodc don diéu nguoc lai véi ham kia trén khoang (a;b)’ thi
phuong trinh néu c6 nghiém thi nghiém do 1a duy nhat.
2. Cac dang toan cu the.
Dang 1. Cac bai toan sir dung ham sé dai dién.
Phuong trinh dd cho c¢6 thé bién doi dugc vé dang f () =f(v) trong d6
u =u(x),v=v(x).
Bu6c 1: Bién d6i phuong trinh vé dang f(u) =f(v).
Bude 2: Xét ham sé6 ¥ =f(t) trén D (véi t 1a bién dai dién cho #.V. D chira
tap gia tri cia ham sd u =u(x);v =v(x))
- Tinh »'. Xét dau »'.
- Két lugn tinh don diéu ctia ham sé » =/ (%) trén D.
Bude 3: Két lugn.
- Phuong trinh da cho c¢6 nghiém khi va chi khi # =V, giai phuong trinh # =v.
- Két luan nghiém cua phuong trinh da cho.
Cic vi du cu thé:
Vi du 1. Giai phuong trinh: (4x* +Dx+(x- 3)/5- 2x =0 (1)
Giai:

A A J4 . 9 N 5
Diéu kién xac dinh cta phuong trinh x =

5
Tap xac dinh: D =[ - 00;5]

() 2x) +2x =(J5- 2x) +v5- 2x (2)

Xéthamsb f(1) = +1, t€R; f'(t) =3 +1>0;VtER.
Vay ham s6 dong bién trén R.

x =0 _'1+\/i
2)e f(2x) =f(N5-2x) e 2x =J5-2x © {4x2+2x- 5 :O© x=—
-1+\/ﬁ

Vay nghiém cua phuong trinh 1a x = Z

Vi du 2. Gidi phuong trinh: 2x +1).(2 +V4x? +4x+4)+3x (240" +3) =0 (1)
Giai:
Tap xéac dinh: D =R

()= Qx+ 1).(2 +y/Qx+1) +3) =(- 3x)(z+,/(- 3x) +3) (2)

Xét ham s6 /) =t(2+3 +3) trén D =R



2

¢
V2 +3

Viy ham s dong bién trén D =R

Pao ham f'(t) =2+~ +3 + >0, VieR

Phuong trinh (2) ® fQRx+1)=f(-3x) & 2x+1=-3x = x:_%

: 1
Vay nghiém cta phuong trinh (1) 13 x =- 3
Vi du 3. Giai phuong trinh: x° +3x* +4x+2 =Gx+2)v3x+1 (1)
Giai:

B 1
Diéu kién xac dinh x =- 3

. 1
Tap xac dinh: D ={- 3¥®

(e (x+1)’ +x+1 =(V3x+1) +\Bx+1 )

Xét ham sb f(1) =¢* +1, t€R.
Pao ham f'(¢r) =3t +1>0, VteR
Vay ham s6 dong bién trén R
2 x =0
Pé (2) xay rathi f(x+]) =f(x+]) e x+1=3x+l o .
A . , . S 1x=0
Vay nghiém cua phuong trinh la L=l
Vi du 4. Giai phuong trinh: x* +5x> +17x+7 =2(> + 4\2x> +7
Gidi :
Tap xac dinh : D =R
Phuong trinh = G+2) + G+2)F + G +2) =0 + 7N2x" 47 + Qi +7)42x7 +7
Xét ham sd f(1) =* +> +¢,t€R.
Dao ham /() =3t +2t+1>0,Vr€R. = f(1) 1a ham sb dong bién trén R.

x=>-2
Phuong trinh trén c6 dang f(x+2):f(w/2x2+7)@x+2:w/2x2+7 C1ay 4320
x - 4x =
x =1
L=
x =2

x =1
Vay nghiém cua phuong trinh la =2

Vi du 5. Giai phuong trinh: 2%° +9x> - 6x(1+2/6x- 1)+246x- 1+8 =0 (1)

Giai:



B 1
Diéu kién xac dinh x Zg

1
—;+0
6

Tap xac dinh: D =

(Do 2(x+1) +3(x +1) :2(@)3 +3(M)2 ()

Xét ham sb f (1) =24 +3¢%, 1 =0

Pao ham f'(r) =61 +6t 20,¥: =0 (f'(t) =0 ¢4 nghiém duy nhAt trén [0;+) )
Vay ham sd /(?) ddng bién trén nira khoang [0;+00)

Q)e f(x+) =f(6x-1) o Jox-1=x+] & x=2+/2

Vay nghiém cta phuong trinh 1a x =2 +/2.

Vi du 6. Giai pguong trinh: xvx- 1 =x-3)" Qx- 2)+x- 2. (1)
biéu kién xac dinh x =1

Tép xéac dinh: D =[1;+)

(e (Va-1) +(Vam 1) +vx-1=(2x- 3) +(2x- 3¥ +(2x- 3) (2)
Xét ham sd f(1) = +1* +¢, teR.

Pao ham f'(t) =3¢* +2¢+1>0,Vt€R. viy f(1) d6ng bién trén R.

3
X =—
X =— 2
Q)e f(Nx-1)=fQ2x-3)e Jx-1=2x-3 &1 2 o {x=2ex=2
4x” - 13x+10 =0 5
X =—
4

Vay nghiém cua phuong trinh 1a x =2.

Vi du 7. Giai phuong trinh: (x +)(Vx+2+2) =G+ D2 - 2x+3) (1)
biéu kién xac dinh x >-2

Tap xéac dinh: D =[-2;+)

(e |(x+2) +2 .(ﬁ+2)=[(x-1)2+2} (-D+2) (2

Xét ham sb /() =( +2)(t+2),1€R.
Pao ham f'(¢) =3t* +4t+2>0,VtER.
vay ham sé /(©) ddng bién trén R.

() e fWrr2)=f(x-1) e Jx+2 =x- 1o x =3+2\/B.
Vay nghiém cua phuong trinh 1a x =3 +;/E.

Vi du 8: Giai phuong trinh: x°- 4x>- 5x+6 =37x* +9x- 4 (1)
Giai:



Tap xac dinh: D =R
3

Phuong trinh (1) < (x+1)3+x+1:(3/7x2+9x- 4) +3/7x> +9x- 4 (2)
Xét ham sd f (1) =2* +t, t€R
Pao ham f'(#) =31’ +1>0, V+€R ham s dong bién R
)= f+D :f(\/3 7x° +9x - 4)@ x+1=X7x" +9x- 4

x =5
© X -4x"-6x+5=0s -1+5

X =

2

x =5

Vay nghiém cuia phuong trinh la 1445

X =

2

Vi du 9:Giai phuong trinh: x° - 15x* +78x- 146 =103/7x- 29 (1)
Giai:
Tap xac dinh: D =R
Phuong trinh (1)< (¥7x-9) +1047x- 9 =(x- 5) +10(x- 5) (2)
Xétham sb f (1) =t +1,t€R
Pao ham /() =31* +1>0, Vr€R ham sb dong bién R

x =8
@) fG-5)=f({7x-9) o x-5=7x-9 & - 152 +68x- 96 =0 & | x =4
x =3
x =8
Vay phuong trinh ¢6 nghi¢m la | x =4
x=3

Vi du 10: Giai phuong trinh (x+5)vx+1+1=3x+4 (1)
Gidi:

biéu kién xac dinh x >-1

Tap x4c dinh: D =[- L;+%)

(He (\/x +1 +1)3 +(\/x +1 +1) :(3/3x+4)3 +3x+4 (2)
Xét ham sb f(t) = +1, t€R

Pao ham f'(¢) =3 +1>0, Vr€R ham sd dong bién R

(2)= F(Vxr1+1)=r(Bx+4) o Jx+1+1 =3x+4

9 £-4
bat J3x+4 =t ® x= 3

t =1

=t-le 3_1
t3 :(t_1)2

Ta c6 phuong trinh: o=l




Véit=1e 3x+4 =le x =-1.
Vay nghiém cua phuong trinh 1a x =-1.
Dang 2: Céc bai toan ap dung truc tiép dao ham

Phuong trinh d3 cho bién ddi dugc vé dang f(¥) =g2(x) (hodc
f(u) =g(u) trong d6 u =u(x))
Buée 1: Bién d6i phuong trinh vé dang f (X) =g(x) (hodc f(u) =g(u))
Buée 2: Xétham s6 y, =f(x);y, =g(x) trén D.
- Tinh »', xét ddu » ', két luan vé tinh don diéu ctia ham séy, =f(x)trén D.
- Tinh »,', xét dau »,', két luan vé tinh don diéu ctia ham sd ¥, =g(x)trén D .
- Két luan hai ham s6y, =f(x);», =g(x) don diéu nguoc nhau hodc mét trong
hai ham 13 ham héng sb.
- Tim X,sao cho f(x,) =g(x,) (hodc tim u, sao ch f(u,) =g(u,)
Buéc 3: Két luan.
- Phuong trinh c6 nghiém khi va chi khix =x,(hodcu =u, roi giai phuong trinh
U =uy).
- Két luan nghiém cua phuong trinh da cho.
Cic vi du cu thé:
Vi du 1.Giai phuong trinh: 3+x* +v/x-3=0 (1)
Giai
Tép xac dinh: D =[0;+x)
Pat f () =v3+x? +/x-3
()= f(x)=0
Xét ham sd £ (x) =V3+x* ++/x- 3 trén D

1

: ()= +——>0; Vx>0
DE_IO ham S m 2\/;
= Ham s6 dong bién trén D
Nén phuong trinh (1) néu c6 nghiém thi nghiém d6 13 duy nhat.
Ta thay x =1 1a nghiém cta (1)
Vay phuong trinh (1) ¢6 nghiém duy nhat x =I.
Vi du 2. Giai phuong trinh: vx- 1 =-x"+x’- 2x+9 (1)
Giai

Tap xéac dinh: D =[1;+)



bat F)=vJx-1 va g(x)=-x+x"- 2x+9
Phuong trinh (1) = f(x) =g(x).

1
5 (X)) =——>0;Vx>1: g'(x)=-3x>+2x- 1<0; Vx >1
Tacof 2\/; . 8

Vay ham s§ f(x)=vJx-1 ddng bién trén D; ham s6 g(x)=-x"+x"-2x+9
nghich bién trén D. Nén phuong trinh (1) néu c6 nghiém thi nghiém d6 1a duy
nhat.

Ta thdy x =2 13 nghiém cta (1)

Vay phuong trinh (1) ¢6 nghiém duy nhat x =2.

Vi du 3. Giai phuong trinh: {/4x- 8 +v2x+4 =6 (1)

Giai_

Tap xé4c dinh: D =[2;+)

DPit f(x) =Y4x- 8 +/2x+4

(D)= f(x) =6

Xétham sd f(x) =44x- 8 +2x+4 trén D

Bao ham /(" :‘{/(4:- 8) ' \/2)1 +4

>0, Vx>2

Vay ham s6 dong bién trén D

Nén phuong trinh (1) néu c6 nghiém thi nghiém d6 1a duy nhét, ta thiy x =6 1a
nghiém cua (1)

Vay phuong trinh (1) c6 nghiém duy nhét x =6.

Vi du 4: Giii phwong trinh vx+1+Jx+6+vx-2=6 (1)

Giai:

Tap xéc dinh: D =[2;+x)

bat f(x) =Jx+1+/x+6+/x-2

(1) f(x) =6

Xétham sb f(x) =Jx +1+/x+6 +~/x- 2 trén D =[2;+x)
1 1 1

Pao ham f'(x) = >0, Vx>2

il 256 2dx-2
Vay f(x) dong bién trén D 2[2; +o0). Nén phuong trinh (1) néu c6 nghiém thi
nghiém d6 1a duy nhat.

Ta thay /(3) =6 .

Vay phuong trinh ¢6 nghiém duy nhat x =3 |

Vi du 5. Gidi phwong trinh : \2x® +3x2 +6x+16 - V4- x =243 (1)

Giai:




o -2<x=<4

L . . 2" +3x7 +6x+16 >0 x+2)2x* +x-8) =0
biéu kién xac dinh e {( X )

4- x>0 4- x>0

Tap xac dinh: D =[- 2;4]

Dit f(x) =v2x’ +3x> +6x+16 - J4- x

()= f(x) =243

Xét ham s6 f£(x) =v2,° +3¢ +6x +16 - J4- x trén D =[-2:4]

3(x* +x+1) . 1

V2x 4357 +6x+16  2V4- x
= Ham s6 /(x) dong bién doanD =[-2:4]. Nén phuong trinh (1) néu c6 nghiém

thi nghiém d6 1a duy nhét, ta thdy /(1) =23

Nén x =1 la nghiém duy nhat cia phuong trinh.

Vi du 6. Giai phuong trinh: Vx - 3/1- x =5- 4x (1)

Giai:

Tép xéc dinh D =[0;+)

(e Jx- - x+4x=5 (2)

Pit f(x) =vx - 1- x +4x

)= f(x) =5

Xét ham 8O f(x) =vx - Y1- x +4x Trén D =[0; +0)

o 1
Dao ham f(x)‘2\/;+3i/m

Vay f(x) d(:Sng bién trén D. Nén phuong trinh (2) néu c¢6 nghiém thi nghiém
do 1a duy nhat.

Tathay /(D) =5,

Vay phuong trinh (1) c6 nghiém duy nhéat x =5.

Vi du 7. Giai phuong trinh: x° + x* - \/1- 3x +4 =0 (1)

Giai:

Ta ¢ dao ham /'(x) = >0, Vx€(-2;4)

+4>0; Vx #0;1

Aty s 1
biéu kién xac dinh x SE
. 1
Tap xac dinh: D =[ - 00;5}

Pit f(x) =x"+x’ - J1- 3x +4
()= f(x)=0
1

Xét ham s6 f(x) =x° +x° - «/1- 3x +4 trén D Z[-OO;E}

, 3 1
Tacod f (x) =5x" +3x> + ——>0, Vx<—
aco [ (x) T 3

10



. \ , 1 .

Vay ham so f(x) dong bién trén D Z[ - 00;5} = phuong trinh (1) néu c¢6 nghiém
thi nghiém do 1 duy nhat.
Ta thay x =-1 la nghiém cta phuong trinh.
Vay nghiém cia phuong trinh 1a x =-1.
Vi du 8: Giai phuong trinh  \/x? +15 =3x- 2 +/x> +8 (1)

Giai:
Tap xac dinh: D =R
()= 3x- 2+x> +8- Jx? +15 =0 (2)

Néu xS§=> 3x-2<0,Vx*+8- VX’ +15<0 Vi vay VxS% déu khong la

nghiém cua (2).

2
r x >=
Xeét 3

Pt £(x) =3x- 2+x> +8- /x2 +15
Ta c6 (2)= f(x) =0

, ) 2
Xéthan s6 f(x) =3x- 2+V/x? +8 - \x? +15, véi ¥>

Pao ham f (x) =3+ x b sows2
\/ x”+8 \/ x2 +15
) 14 2 14
Vay f(x) dong bién trén khoang PEiad Bt phuong trinh (2) néu c6 nghiém thi

nghiém d6 1a duy nht.

Ta thay x =1 1 nghiém ctia phuong trinh .
Vay nghiém cua phuong trinh (1) 1a x =1.
Vi du 9.Gidi phuong trinh:

JG+2DQx- D-3Vx+6 =4- [+ 6)2x- D+3Jx+2 (1)

Giai:

. 1
Diéu kién xac dinh x 25

1
—;+00

Tap xéac dinh: D =

(e (V2x-1-3)(x+2 +Jx+6) =4 (2)

Tir (2) ta thiy dé phuong trinh c¢6 nghiém thi \/2x- 1- 3>0 < x>5

Pat f(x) =v2x-1-3 va g(x) =Jx+2 +/x+6

11



Ta ¢6 ham s& f(x) =v2x-1-3 va g(x) =Vx+2 ++/x+6 Chi nhan gia tri
duong va dong bién trén khoang (5:+%). Nén ham s f(x).g(x) dong bién trén
khoang (5;+) = phuong trinh (2) néu c6 nghiém thi nghiém d6 1a duy nhat.
Ta thdy x =7 13 nghiém ctia phuong trinh.
Vay nghiém cua phuong trinh la x =7.

Vi du 10. Giai phuong trinh: v3x-8-+vx-1=
Giai

2x-11 M

8
X ==

A ;4 3

biéu kién xac dinh 1

X F—
2

8 11 11 }
— ;400
3’ 2 2
Xét f(x) =V3x- 8- VJx+1; g(x)=
Phuong trinh () & f(x) =g(x)

U

Tép xac dinh D = {

Vol x€D
-11

V9x+9- /3x- 8 {3} A
Taco f'(x)= >0 VxeD\{=t = f(x) dong bien trén nira khoan
s 243x- 8.4/x+1 8 s s
8 11 \ )\ '/( A 2
[5;3 va dong bién trén khoang oot
1y — 10 v . .,
Va 8 = (2x- 117 >0 W€D = g(x) dong bién trén nita khoang |=;—=| va
d6ng bién trén khoang ot
X . Y 4 . ‘A A % =3 . .
= phuong trinh (1) ¢6 nhiéu nhat hai nghi€ém trén D . Ta thay g 1a hai

nghiém cua (1).

Vay nghiém cua phuong trinh (1) 1a ;C _

BAI TAP TUONG TU
Giai cac phu’O’ng trinh sau:

1) (5x- 6) - \/— =x’- \/_

Jx+1-2 1

J2x+1- 3 x+2
3) x*-15x% +78x- 141 =532x- 9
4) 27x - 54x> +36x- 54 =273/81x- 8
5) 2x° - 10x% +17x- 8 +2:° /5x- x* =0

12



3. Hiéu qua ciia sang Kién:

Trong nhimg nam dugc phan cong day hoc sinh khéi 12 va dic biét 1a 6n thi dai
hoc cling nhu 6n thi hoc sinh gioi cap tinh, toi thay hoc sinh gip rat nhiéu kho
khan khi giai nhitng phuong trinh vo ti phirc tap. Diéu d6 1am t6i phai suy nghi
va tim to1 thém nhiing cach gidi khac nita cho phuong trinh vo ti ngoai cac cach
giai quen thudc lau nay. Chinh dé tai “ Phdt trién tw duy ham cho hoc sinh
qua cdc bai todn vé phwong trinh vé ti” di thic diy duoc niém dam mé va
tinh sang tao ctia hoc sinh khi giai cic phuong trinh vo ti. Dé kiém tra tinh hiéu
qua ciia sang kién, trong nam hoc 2014-2015 dugc phan cong day & cac 16p
12B1, 12B2 cia truong THPT Nong Cong 1-Thanh Hoa, t6i da dung sang kién
nay day trén 16p 12B2 con 16p 12B1 chi day cac phuong phap quen thudc da
biét, mic du vé kha ning nhan thic va tiép thu kién thuc cia hai 16p 1a tuong
duong nhau.

Két quad qua bai kiém tra thir 6 cdc lop cu thé nhw sau:

Lop | Sisé ,Diém 8 tré lén D,iém tir 5 dén 8 , Diém dudi 5
SO lugng Tylé | Solugng | Tyl¢é | SO luong | Ty I€

12B2 | 41 20 48,8% 18 43,9% 3 7,3%

12B1 | 41 3 7,3% 20 48,8% 18 43,9%

Qua d6 t6i thay dé tai dd mang lai hiéu qua kha cao khi cho hoc sinh giai cac
phuong trinh vo ti.
III. KET LUAN
- Ham s6 ¢6 rat nhiéu tng dung va mot trong cic tng dung d6 1a sir dung tinh
don diéu ctia ham so vao viée giai phuong trinh v ti ma toi da trinh bay & trén.
- Pé tai d3 néu duoc phuong phap giai cho cac dang toan vé cac loai phuong
trinh, ddng thoi ciing dua ra duge hé thong bai tap twong ddi day du voi cac mirc
do khac nhau.
- Tuy vay do nhiéu nguyén nhan chu quan ciing nhu khach quan nén dé tai
khong tranh khoi nhitng thiéu sot nhat dinh. R4t mong nhan dugc sy gop y cua
cac ban déng nghiép, hdi déng khoa hoc truong THPT Nong Céng 1, HO1 déng
khoa hoc s& GD & DT Thanh Hoé dé dé tai duoc hoan thién hon.

T6i xin chdn thanh cam on!
XAC NHAN CUA THU TRUONG DON VI Thanh Héa, ngdy 6 thang 5 nam 2016

To1 xin cam doan day la SKKN cua
minh viét, khéng sao chép ndi dung cua
nguoi khac.

(Ky va ghi ro ho tén)

Tran Thanh Minh
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