Chuong 2. Phuwong trinh va bat phwong trinh bic nhat mjt an.
Bai 4. Phwong trinh quy vé phwong trinh bac nhat mét an.

A.LY THUYET.
1) Phuong trinh tich.

% D¢ giai phuong trinh tich (ax+b)(cx+d) =0, ta giai hai phuong trinh ax+b=0 va cx+d =0.

Sau d6 14y tat ca cac nghiém cta chung.
Vi du 1: Giai phuong trinh (3x-1)(2-4x)=0.

Bai lam:

Taco (3x—1)(2—4x) =0, ta giai hai phuong trinh sau:

3x—1:0:>x=l
3

2-4x=0=>x= % Vay phuong trinh da cho c6 hai nghiém la x =§ va x =

Vi du 2: Giai phuong trinh x* —3x =2x-6.
Bai lam:
Bién d6i phuong trinh ta co:

1
2

X =3x=2x-6=x"-5x+6=0=x"-2x-3x+6=0=x(x-2)-3(x-2)=0

= (x—2)(x—3) = 0. Ta giai hai phuong trinh sau

x—2=0=>x=2

x—3=0= x=3. Vay phuong trinh da cho c6 hai nghiém 1a x=2 va x=3.

2) Phwong trinh chira 4n & miu.

& Dbi véi phuong trinh chira 4n & mau, ta thudng dit diéu kién cho an dé tit ca cac miu thic trong
phuong trinh déu khac 0 va goi d6 1a diéu kién xac dinh cta phuong trinh ( viét tat la PKXD).
Vi du 3: Tim DPKXD cua mdi phuong trinh sau:

3x+1:1

a
) 2x—1

X

b) —+

x—1

x+1

X

2

Bai lam:
a) bKXD: 2x—1¢0:x¢%

b) DPKXD: x—-1#0=x#1va x#0.

c) BKXD: x-1#0=>x#1lvax-2#0=>x#2.
& Céch giai phuong trinh chtra 4n ¢ mau.
Buoc 1: Tim BPKXD cua phuong trinh.

Buwéc 2: Quy dong miu hai vé ctia phuong trinh roi khir mau.

Buwdc 3: Giai phuong trinh vira tim dugc.
Buwoc 4: Trong cac gia tri vira tim dugc, gia tri nao théa man DPKXD chinh 1a nghiém cta

phuong trinh da cho.
4x

X

Vi du 4: Giai phuong trinh L _ =

x—=1 x’ -1 _x2+x+1

Bai lam:
PKXD: x#1.

x> +x+1—4x

Quy ddng va khir mau ta dugc

(x—l)(x2 +x+1) (x—l)(x2+x+l)

=2 3x+l=x>—x




= x> —3x+1-x? +xz0:>—2x+1=0:>x:% ( théa man PKXP).

Vay phuong trinh (1) ¢6 nghiém la x = %

B. BAI TAP VAN DUNG.

Bai 1: Giai cac phuong trinh sau:

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

2) (x+2)(x=3)=0

4) (x- )(2x 8)=0

5) (2x—7) 7+x):

3) (x—l)(3x—6)=0
6) (x—5)(5x—1):0

7) (2x+5)(1—3x)=0

(
8) (2x+3)(1—4x) =

9) (3x+2)(4x—5):0

Bai 2: Giai cac phuong trinh sau:

1) (x+1)°(x+2)=0

2) (6-x)(x+6)’ =0

3) (5-x)°(3x-1)=0

4) (3x-1)(3-x)*=0

5) (x=2)*(3x-4)=0

6) (2x—3)°(x-4)=0

Bai 3: Giai cac phuong trinh sau:

1) 5x*—8x=0

2) 8x?—4x=0

3) 4x*+3x=0

4) =3x>—6x=0

5) —6x+9x*>=0

6) —9x° —8x=0

7) 2x(x—3):x—3

8) 4x(x—3)—3x+9:0

9) x(x—4)—3x+12:0

10) 2x(x—3)+5x~15=0

11) 5x(x—6)-2x+12=0

12) 7x(x+2)—6(x+2)=0

Bai 4: Giai cac phuong trinh sau:

1) (x=1)(x+7)=(1-x)(3-2x) 2) (2—x)(x+1)=(x—2)(3x+5)
) (x+6)(5-x)=(x=5)(7x+8) 4) (2x+5)(x=4)=(x-4)(5-x)
) (x=2)(7-3x) = (x=2)(4x-3) 6) 3x°-3x=(x~1)(x+3)

7) x(x+3)=(2x-1)(x+3) 8) (3x—2)(2x+1)=(2x+1)

(2x 3 (5x+1) (3—2x)(x—

5)

10) (6x—7)(3x+

4):(7—6x)(x—1)

11) (2 3x)(x+11) (3x—2)(2—5x)

Bai 5: Giai cac phuong trinh sau:

) (1+x)* =(x=1)> =0 2) (3x+1)"—(2x+3)* =0 3) (5x-4)’-(3x-2)’ =0

4) (x-2)° =(3x+5)’ 5) (x=3)"=(3x-2)’ 6) (2x+7) =(x+3)

7) (6-9x) =(5x-7)’ 8) (4x—6)" =(6+4x)" 9) (13x-7)" =(3x—4)’

Bai 6: Giai cac phuong trinh sau:

x+2 5 8 x-1 1 2x+1 x=17 49 3x

1 2o 2 = 3 =

) x=2 x x*-2x ) x +x+1 Xt +x ) X x(x—7)+x—7
x+1 3x+1 1 S5+x 2x-3 1 6x—x> x 3

4) T2 == 5 - —— =2

) x-1 x*-x x ) 3x-6 2x-4 2 6) x2—2x+x—2_x

gy X212 g 2 _ 3 _ 1 o 3 __L __5
x-2 x x"-2x x+1 x+2 3x+3 x+3 x-2 2x+6

10)6_1:5 11)7+1:3 12)1+3=2
x+3 x-2 2x+6 2x-3 2x-2 x-1 2x—-1 12x-8 3x-2

Bai 7: Giai cac phuong trinh sau:




2 3 3x+5 3x-1 2 1 1 2 2x-3
1) + = ) 2) > = — 3) + — >
x—-3 x+3 x*-9 x°=-9 x-3 x+3 x+2 2-x x°-4
4) x—1+ 5 _ ;12 5) x+5_x—5: 220 6) 3 N 2 _ 25
x—2 x+2 x*—-4 x—=5 x+5 x"=-25 x=7 x+7 x“—-49
7 x+2 6 x? 8) x _2x—1_2x2+4x 9) x=5 2x =x(x+10)
x—=2 x+2 x2-4 x+3 3-x  x2-9 x+5 x=5 25-x2
10) 5 N 4 _ x-=5 1) x+3_x—3= 48 12) x—1_5x—2= X
x=3 x+3 x*-9 x=3 x+43 9—x? X+2 x(—-4 x-2
x—2 3 2x—-22 3 2 7+5x _ 2
13) _ == 14) — -— 15) X +X 3:x +9
x+2 x-2 x“-4 1-3x 1+43x 9x° -1 x=3 x4+3 x2-9
x—1 X Tx—6 x+2 2x-1 13x-9 2 Ay _
16) _ — - 17) + == 18)X 4x 8+x+1:x 5
x+2 x-2 4-—x x+3 x-3 x"-9 2 _4 X+2 x-=2
Bai 8: Giai cac phuong trinh sau:
1 1 N 5 _ 3x 2) 2 B 1 _ 3x-11
x+1 x-2 (x+1)(x—2) x+1 x-2 (x+1)(x—2)
2 3 3x-20 X X 3x+1
3) - = 4) - -
x—-2 3—x (x—3)(x—2) 2x—6 2x+2 (x+1)(x—3)
5) x+3 x-1_3x"+4x+1 6) 42 5
x+1  x x(x+1) x-1 x=2 (x-1)(x-2)
7 2 +x+3:x—1 3) 7 N 2 - 1
(x—4)(x-2) x-4 2-x x+2 x+3 x*+5x+6
2
9) X _ x“+1 _ 3 10) 4 + 1 - - 9
x+2 x>-2x-8 x-4 x+6 x-3 x“+3x-18
2 15 3 2_
1) - = ) P S S
3x+1 6x°—x-1 2x-1 x—=2 x+1 x*—x-2
13) 2 N 4 _ 23x+11 14) 2 1 _ 23x+8
x—1 x+3 x"+2x-3 x+6 x+1 x"+7x+6
15) 3 N 2 _ 25x+4 16) 5 N 2 - 3x
x+1 x+2 x> +3x+2 X=2 x+4 x"+2x-8
3 1 S5x+11 _ 2 _
17) + =— 18)x 2+ 3 _x'-11
2x=1 x+4 2x"+7x-4 x+2 x-2 x*-4
19) x+1 3 x—1 _ 22 20) x+1 5 _ 24 1
2x—-2 2x+2 x“-1 x+2 x-2 x*—-4
21) X N x —2x 22) x—l+ 1 :2;—1
2x—6 2x+2 (3—x)(x+1) x x4+l x*+x
1 2 3 2
23) 57—+ ——= gy 2x 13
x“=1 x-1 2x+2 x2+x+1 1-x x3—l
2 1 2x-9 2
)X & 3 26) — -5 =
x -8 x " +2x+4 x-2 X+ x+8 x"-2x+4
2
27) 1 - 1 _x3+2=0
x—-1 x“+x+1 x° -1







Bai 5. Bat ding thirc va tinh chit.
A.LY THUYET.
1) Bit ding thirc.
& Ta goi hé thuc dang a >b (hay a<b, a=b, a<b)lacac bét déng thirc va goi a 1a vé trai, b 1a
vé phai ctia bat dang thuc.
& Hai bit dang thic a >b va ¢ >d goi 1a hai bt dang thic cliing chiéu.
Hai bt ding thirc a >b va ¢ <d goi la hai bat dang thirc nguoc chiéu.
& Tinh chat bic cau ctia bat ding thirc. Néu a<b va b<c thi a<c.

Vi du 1: Hé thic (a—b)” >0 goi la mot bt déng thirc. trong d6 vé tréi 1a (a—b)’, vé phaila 0.

Vi du 2: H¢ thuc 3(a2 +b? +cz)2 (a +b+c)2 1a mot bat dang thirc, trong d6 3(a2 +b? +cz) > (a +b+c)2
1a vé trai, con (a+b+ c)2 1a vé phai.

Vi du 3: Ta c6 bat dang thuc 3(a2 +b? +cz) > (a+b+c)2 va (a+b+c)2 >3(ab+bc+ca)

Theo tinh chit bic ciu ta ¢ 3(a2 +b° +cz)2 3(ab+bc+ca) .

2) Lién h¢ giira thir tw va phép cong.
& Khi cong ciing mot sd vao hai vé ctia mot bat dang thie ta dugc bat dang thirc méi cing chiéu véi
bét ding thire di cho:
Cu thé: a<b=a+c<b+c hoaic a<b=a+c<b+c
a>b=>a+c>b+c hodicazb=a+c=>b+c
Vidu 4: Cho a—2>b—-2.Haysosanh a voi b.
Bai lam:
Tacdb a-2>b-2=a-2+2>b-2+2=a>b.Vay a>b.
3) Lién hé giira thir tw vi phép nhan.
& Khi nhén ca hai vé ciia mot bat dang thirc véi ciing mot sé duong ta duoc bat dang thirc moi cing
chiéu véi bat dang thice da cho.
& Khi nhan ca hai vé ciia mot bat drfmg thirc véi cung mot s6 am, ta dugc bat dfmg thirc m&1 nguoc
chiéu véi bit dang thirc da cho.
Cu thé: v6i ¢ >0 a<b=a.c<b.c hoac a2b=a.c>b.c
voi ¢c<0 a<b=a.c>b.c hoac a2b=a.c<b.c

Vi du 5: Cho bt déng thirc 3(a2 +b? +c2) >3(ab+be+ca).

Chimg minh ring a” +b*+c¢* >ab+bc+ca.

Bai lam:
Tu 3(a2+b2+c2)23(ab+bc+ca):>§.3(a2+b2+cz)2§.3(ab+bc+ca)
= a’ +b* +c* > ab+bc+ca (dpem)
B. BAI TAP VAN DUNG.
Bai 1: So sanh hai sb a va b, néu
1) a+1954<b+1954 2) a-7>2b-17 3) a_(_4)gb+4
4) 114+a<11+b 5) —6+a<b-6 6) 3_(_a)>b+3

Bai 2: So sanh hai s a va b, néu

1) 6a<6b 2) 3a+1>3b+1 3) Sa—1>5b—1

4) 8—a<8-b 5) —3a>-3b 6) —2a+3>3-2b




Bai 3: Cho a < b . Ching minh rang

| D 2a+1<2b+2 | 2 2a-5>-2b-7 | 3) 4a+2<4b+3
Bai 4: Cho a > b . Chiing minh rang
1) 1-3a<1-3b 2) 6a-5>-5+6b 3) —3a—4<-3h—4
4) —1+2a>-1+2b 5) 2a+3<-2b+5 6) 4a+1>4b-7

Bai 5: Cho 2a+1>2b-3. Chimg minh rang a+2>b.
Bai 6: Cho 3—4a >3—4b . Chirng minh rang 4a+3<4b+3.
Bai 7: Cho 2a+3>2b+4. Chimng minh ring 2a+1>2b.

Bai 8: Cho a, b, ¢>0.Chung minh ring a” +b> +c¢> > ab+bc+ca.
Bai 9: Chiing minh rr:ing a’+b*+c? +% > (a +b+c) voimoi a, b, c.

Bai 10: Chung minh rang 2a* +b* +¢* > 2a (b-l—c) véimoi a, b, c.

&+ _(a+bY ..
Bai 11: Ching minh rang 5 2( 5 véi moi a, b

Bai 12: Cho a, b > 0. Ching minh ring l+lz 4 .
a b a+b

Bai 13: Ching minh rr:ing a*+b*> ab(a2 +b2) voimoi a, b, c.

Bai 14: Cho a, b>0. Chimg minh ring @’ +b°> > ab(a+b).



Bai 6. Bat phwong trinh bic nhat mot an.
A.LY THUYET.
1) Khai niém bit phwong trinh bic nhit mot an.
& Bit phuong trinh dang ax+b >0 (hoac ax+b<0, ax+b >0, ax+b<0) trong do a, b 1a hai )
da cho va a # 0, duoc goi la bat phuong trinh béac nhat mot an x.
& Trong bt phuong trinh ax+5>0 thi ax+b 1a vé trai, con 0 goi la vé phai.
Vi du 1: Trong céc bat phuong trinh sau, du 1a bat phuong trinh mot an x .

a) 3x+16<0 b) 5-5x>0 c) X2 =5>0 d) -3x<4

Bai lam:
Céc bét phuong trinh trong cau a), b), d) 1a bat phuong trinh bac nhat mot an x .
Bét phuong trinh x* —5 >0 khong phai 1a bat phuong trinh bac nhat mot an.

% SO x, 1a mot nghiém ciia bat phuong trinh A(x)< B(x) néu A(x,)< B(x,) 1a khing dinh ding.
& Giai mot bat phuong trinh 13 tim tit ca cac nghiém cta bat phuong trinh dé.

2) Céch giai bat phwong trinh bic nhit mét an.
% Bat phuong trinh bic nhat mot an ax+b <0 (a = 0) duoc giai nhu sau:

ax+b<0=ax<-b.
. . b . b
Néu a >0 thi x<— Néu a <0 thi x>—.
a a
& Ta ciing c6 thé giai dugc cac bt phuong trinh mot 4n dua dugc vé dang ax+b < 0.

Vi du 2: Giai cac bat phuong trinh sau:

a) 6x+5<0 | b)) 2x-7>0 | ©) 5x+7>8x-5

Bai lam:
a) 6x+5<0=>6x<5=>x <% . Vay nghiém cta bt phuong trinh 13 x<%.
=7 A ALk N =7
b) 2x-7>0=>-2x>7T=>x< 5 Vay nghiém cuia bat phuong trinh 1a x < 5

c) 5x+7>8x—5=5x—8x>-5-7= —3x>—-12= x<4. Vay nghiém cua bt phuong trinh 13 x <4
Vi du 3: Giai cc bat phuong trinh sau:

a) x—5>0 | b)) —x-5<0 | 0 —4x+12<0

Bai lam:
a) x—5>0= x>5.Vay nghiém cta bat phuong trinh 1a x>5.
b) —x—5<0= —x<5= x>-5. Vay nghiém cta bat phuong trinh 1a x>-5.
¢) —4x+12<0= —4x<-12= x>3. Viy nghiém cua bat phuong trinh 13 x>3.
Vi du 4: Giai cac bt phuong trinh sau:

a) 3x+2>2x+3 | b) Sx+4<-3x-2 | o —4x+3<3x-1

Bai lam:
a) 3x+2>2x+3=3x-2x>3-2= x>1. Vay nghiém ctia bat phuong trinh 1a x>1.

b) 5x+4<—3x—2:>8x<—6:>x<_73. Vay nghiém cta bt phuong trinh 1a x<_73.

c) 4x+3<3x-1=>-Tx<-4=>x 2;. Vay nghiém cua bat phuong trinh 1a x > g .




B. BAI TAP VAN DUNG.

Bai 1: Giai cac bat phuong trinh sau:

I) x+3>5 2) 3x-1>0 3) 3x+2>8 4) 2x-7>0

5) 3-2x<4 6) 3x+5<14 7)) —x-3>-4 8) —x+3>-6
Bai 2: Giai cac bat phuong trinh sau:

1) x+2<3x+4 2) 2x-7>8-x 3) 3x+5<2x-1 4) 5x-3>3x—-4

5) 7x+4>5x-8 6) 5x—2<2x+8 7)) 3x-1<-3+x 8) 4-x>-5-2x

Bai 3: Giai cac bat phuong trinh sau:

1) 3(2+x)<x-8

2) 4x-3>3(x-2)

3) 10x+1>3(5x+2)

4) 2(x—3)+12£x+2

5) —3(x+1)2x—2

6) 4(3-x)=-3x+5

7) 3+2(x-1)<3(x+1)-5

8) 4x—823(3x—2)+4—2x

9) 3(x—2)+7x<4(x+1)+14

Bai 4: Giai cac bat phuong trinh sau:

1) 2x+3(x+1)>5x—(2x—4)

2) (x+1)(2x-1)<2x* —4x+1

Bai 5: Giai cc bat phuong trinh sau:

1 x—6£2x+1 2) 4x—5>7—x 3) 2x—3<1—3x
3 4 3 5 2 -5
4) 2x—3>8x—11 5) 3x—124—2x 6) 5—2x>5x—2
2 6 3 2 6 3
7) x—2_x+1£x—2 3) x—1+2—xg3x—3 9) x—5_x—3<2x+1
3 4 6 2 3 4 2 6 3
10) x—1_4x+3<1—5x ) x+2+2x—3sx—12 12) 3x+5_x—4£3x+7
5 10 25 4 3 6 4 6 3
13) 2x+1_£gz 14) x+222x—1_1 15) 1—2x_2gl—5x
3 2 6 3 4 4 8
16Xz -1, 17y s 2t g 18) 22 >0y X
3 4 3 3 2

Bai 6: Mot ngan hang dang 4p dung 13i suat giri tiét kiém ki han 1 thang 1a 0,4 % . Hoi néu mudn cé s6

tién 13i hang thang it nhat 1a 3 triéu dong thi s6 tién giri tiét kiém it nhat 1a bao nhiéu? ( lam tron dén triéu

dong).

Bai 7: Mot hang taxi c6 gia mo cira 1a 15 nghin dong va gia 12 nghin déng cho mdi kilomét tiép theo. Hoi
v6i 100 nghin ddng thi khach hang c6 thé di chuyén duoc tdi da bao nhiéu kilomét ( lam tron dén hang

don vi).
2

Bai 8: Chirmg minh rang a? +T >ab voimoi a, b

Bai 9: Chiing minh rﬁng a*+b*+cr+d? Za(b+c+d) voimoi a, b, ¢, d.
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