CHUONG II. PHUONG TRINH VA BAT PHUONG TRINH BAC NHAT MOQT AN.

BAI 4. PHUONG TRINH QUY VE PHUONG TRINH BAC NHAT MOT AN.

A. KIEN THUC CO BAN CAN NAM
I. PHUONG TRINH TiCH

Dé giai phuong trinh tich (ax +b)(cx+d) =0, ta giai hai phuong trinh ax+b5=0 va cx+d =0.
Sau d6 14y tat ca cac nghiém cta chung.

Vi du 1. Giai phuong trinh (2x+1)(3x—-1)=0.

Vi du 2. Giai phuong trinh x* —x=-2x+2.

Nhan xét. Trong Vi du 2, ta thuc hién viéc giai phuong trinh theo hai budc:
Budc 1. Pua phuong trinh vé phwong trinh tich (ax+b)(cx+d)=0;

Budc 2. Giai phuong trinh tich tim duoc.

II. PHUONG TRINH CHUA AN O MAU

Dbi véi phuong trinh chita an & miu, ta thudng dat didu kién cho an dé tat ca cac mau thirc trong
phuong trinh déu khac 0 va goi d6 1a dicu kién xéac dinh (viét tat 1a PKXP) ctia phuong trinh.

Vidu 3. Tim diéu kién x4c dinh ctia moéi phuong trinh sau:

5x+2:O; b) 1 1 1

a)

x-1
Cich giai phwong trinh chira 4n & miu

Budc 1. Tim diéu kién xac dinh cua phwong trinh.
Budc 2. Quy dong mau hai vé ciia phuong trinh rdi khir mau.
Budc 3. Giai phuong trinh vira tim dugc.
Budc 4 (Két ludn). Trong céc gia tri tim dugc cia 4n & Budc 3, gia tri nao thod man diéu kién xéc
dinh chinh la nghiém ctia phuong trinh da cho.
1 3

e 2
Vi du 4. Giai ph trinh = e
idu idi phuong trin x+1+x—2 (1 1)(r—2) 3)

B. GIAI BAI TAP SACH GIAO KHOA
2.1. Gidi cac phuong trinh sau:

a) x(x—2)=0; b) 2x+1)(3x—-2)=0.
2.2. Giai cac phuong trinh sau:

a) (' —4)+x(x-2)=0; b) 2x+1)>—9x* =0.
2.3. Giai cac phuong trinh sau:

2 1 3 1 X 3x
a) + = ; b) -
2x+1 x+1 (x+1)(x+1)

x+1 x*—x+1 +1°



2.4. Bac An c6 mot manh dat hinh chir nhat v6i chiéu dai 14m va chiéu rong 12m. Bac dy dinh
xay nha trén manh dat d6 va danh mét phén dién tich dit dé 1am san vuon nhu Hinh 2.3. Biét dién
tich dat 1am nha 1a 100m”. Hoi x bang bao nhiéu mét?

14

San vuon

Nha

Hinh 2.3

2.5. Hai nguoi cung lam chung mot cong viéc thi xong trong 8 gid. Hai ngudi cung lam dugce 4 gio
thi nguoi thtr nhat bi diéu di lam cong viéc khac. Nguoi thir hai ti€p tuc 1am vi¢e trong 12 gid nita
thi xong cong vi¢c. Goi x 1a thoi gian ngudi thir nhat lam mdt minh xong cong viéc (don vi tinh 1a
gio, x>0 ).

a) Hay biéu thij theo x :
- Khéi luong cong viée ma ngudi thir nhat 1am duogc trong 1 gid;
- Khéi lugng cong viéc ma ngudi thir hai lam duoc trong 1 gio.

b) Hay 1ap phuong trinh theo x va giai phuong trinh d6. Sau d6 cho biét, néu lam mot minh thi moi
nguoi phai lam trong bao lau mdi xong cdng vige do.

C. CAC DANG TOAN

DANG 1: PHUONG TRINH DANG A4(x).B(x)=0

1. Phuwong phap giai

- Giai hai phuong trinh A(x) =0 va B(x) =0.

- Léy tat ca cac nghiém thu duogc.

- Viét tap hop nghiém S .

2.Vidu

Vi du 1. Giai phuong trinh:

a) (3x—2)(4x+5):O; b) (2,3x—6,9)(0,1x+2):0;

¢) (4x+2)(x* +1)=0; d) (2x+7)(x=5)(5x+1)=0.

Vi du 2: Giai phuong trinh:

2 (Sx_3)[4x—1_2x+1):0; b (2x—1_1—xj[2(x5+1)_(2x+1)}:0.

5 3 3 3

DANG 2: PHUONG TRINH DUA VE DANG PHUONG TRINH TiCH

1. Phuwong phap giai:




- Chuyén tat ca cac s hang sang vé trai, vé phai bang 0.

- Rat gon r6i phan tich da thirc thu dugc & vé trai thanh nhan tir.
- Giai phuong trinh tich rdi két luan.

2.Vidu

Vi du 1. Bang cach phan tich vé trai thanh nhan tir, giai cac phuong trinh sau:

a) 2x(x—=3)+5(x-3)=0; b) (¥ —4)+(x-2)(3-2x)=0;
¢) x*=3x*+3x-1=0; d)x(2x-7)-4x+14=0;
e) (2x—5)" —(x+2) =0; f) x* —x—(3x-3)=0.

Vi du 2: Giai phuong trinh:
a) x(2x—9) = 3x(x—5) ; b) O,5x(x—3) = (x—3)(l,5x—1);

¢) 3x—15=2x(x-5); d) %x—lz%x(3x—7).
Vi du 3: Giai phuong trinh:
a) (¥’ —2x+1)-4=0; b) x> —x=-2x+2;

c) 4x* +4x+1=x"; d) x> -5x+6=0.
Vi du 4: Giai phuong trinh:

a) 2x° +6x* = x +3x; b) (3x—1)(x*+2) = (3x~1)(7x-10).

DANG 3. GIAI PHUONG TRINH CO CHUA AN & MAU

1. Phuwong phap giai

- Tim DKXD.

-Quy d6ng mau thirc va bo mau thirc.

- Giai phuong trinh khéng chira 4n & mau.
- Kiém tra DKXD.

- Viét tap nghiém.

2. Vidu

Vi du 1. Giai cac phuong trinh:

— 2_
2 2023, by S0 i3
x+5 X
(x2 +2x)—(3x+ 6) 5
c) =0; d) =2x—
x—3 3x+2

Vi du 2. Giai cac phuong trinh:




a) +1= b) =
x—1 x—1 2x+2 x+1
c) x+l=)cz-|-i2 d) x+3+x—3:2.
X X x+1 X

Vi du 3. Giai cac phuong trinh sau:

2) 1 +3:3—x; b) 3x—2:6x+1;
x=2 x=2 x+7 2x-3
_ 2
x+1_x 1= 24 : d)2x—2x _ dx +g.
x—1 x+1 x"-1 x+3 x+3 7
Vi du 4.
z 2 1
2) 1 B 33x . 2x b) 3 N _
x—1 x -1 x"+x+1 (x-D(x=2) (x=-3)(x-1) (x=2)(x-3)
12
c) 1+ d) 13 ! 6

X+2 841 3 2x+7) 247 (x=3)x+3)

Vi du 5. Giai phuong trinh:

a) [sz:(lu)(ﬁﬂ); b) (x+1+lj :(x—l—l] ;
X X X X

IDANG 4. XAC PINH GIA TRI CUA A BE BIEU THUC CO GIA TRI BANG HANG SO K CHO TRUG(
1. Phuwong phap giai

- Gia str biéu thirc chtra a 14 A4(a)
- Mudn tim gié tri cta a dé biéu thirc A(a) bang k ta xem a nhu 4n va giai phuong trinh A(a) =k

2. Vidu

Vidu 1. Tim céc gid tri cia a sao cho cac biéu thuc sau c6 gia tri bang 2 :

3a—1 a-3 10 3a-1 7Ta+2
a) + b) —— _

3a+1 a+3 3 4a+12 6a+18
D. BAI TAP TU LUYEN
Cau 1. Gidi cac phuong trinh:
a) (5x+2)(x—7):O; b) 15(x+9)(x—3)(x+21)=0;
¢) (x> —1)(x+3)=0; d) (2 +1)(x* +4x+4)=0;
e) x’—x—6=0; g) X +5x+6=0;
h) x> +x-12=0; i) x*+2x° -2x*+2x-3=0

Cau 2. Gidi cac phuong trinh:



a) (x—1)(x" +5x-2)-x"+1=0; b) x*+(x+2)(11x-7)=4;

c) X’ —x(x+1)+1=0; d) X’ +x*+x+1=0

Cau 3. Gidi cac phuong trinh:

a) x>’ —7x+6=0; b) 2x* -3x+5=0; c) 4x* —12x+5=0

Cau 4. Cho biéu thire: 4=(5x=3y+1)(7x+2y-2).

a) Tim x sao chovdi y=2 thi 4=0. b) Tim y sao cho véi x=-2 thi 4=0

Cau 5. Giai cac phuong trinh :

a) 9x(3x—7)(5x+6)=0; b) (4";1“)(8";3—3):0
Cau 6. Giai cac phuong trinh :

a) x> —(x+3)2x—11)=9 : b) (x=2)(x* —3x+1)+8=x".
Cau 7. Gidi cac phuong trinh :

a) 3x° —4x—-4=0 : b) x’ =3x+2=0

Ciu 8. Cho biéu thitc P = (8x+5y—4)(x—3y+6)=0.

a) Tim céac gia tri cua x sao cho véi y=4 thi P=0;

b) Tim céac gia tri cua y sao cho véi x =—1 thi P=0.

Céu 9*. Cho phuong trinh : 2x° +5x° —8x—4m =0 (1)

Biét x =—2 1a mdt nghiém cua phuong trinh (1). Tim cac nghiém con lai cua phuwong trinh do.

Cau 10. Giai phuong trinh:

— 2_ —
. 4x28:0; b)x X 6:0
2x"+1 x—3
0 xX+5 _l 2x-3 d) 12 _1—3x_1+3x

3x—6 2 2x—4 1-9x* 143x 1-3x

Cau 11. Giai cac phuong trinh:

96 2x-1 3x-1 x+1 5 12
a) S+— = - ; b) — =— +1;
x =16 x+4 4-x x—2 x+2 x"-4
x+1 x—1 3
c)

X+x+l xP—x+1 x(x4+x2+l)'

Cau 12. Giai cac phuong trinh:



x+5  x+1 8 x+1 5 12

= - ; b) - == +1.
x—1 x-3 x"—4x+3 x—2 x+2 x" -4

a)

Cau 13. Vi gié tri nao cta a deé cac biéu thuc sau c6 gia tri bang 2 :

2a-9 3a 3a+2 a-2
+ b) + .
2a—-5 3a-2 3a+4 a+4

a)

Céau 14. Cho phuong trinh 4n x :
a) Giai phuong trinh véi a =-3. b) Giai phuong trinh véi a =1.
¢) Xéac dinh @ dé phuong trinh c6 nghiém x =0,5.

Céu 15. Pinh ¢ va b d phuong trinh (x—1)a+(2x+1)b = x+2 ¢6 tap nghiém 1a R (v sd
nghiém x € R).

. . +
Cau 16. Dinh m dé phuong trinh sau c6 nghiém duy nhat: al = =1
xX-m x-—

. -2
Cau 17. Pinh m d€ phuong trinh sau vo nghiém: x+m+x =2
x+1 x

Cau 18. Giai cac phuong trinh sau :

2x—1 6 1 1 10
a) = b) —+— = .

x =1 3x+1 x+3 x-1 (x+3)(x-1
Cau 19. Giai cac phuong trinh sau :

2

2) | : 4 :2x3 +1; b) 3x+1 2x 5:1_ 4 '

x+1 x"—x+1 x +1 x+1  x-3 (x+1)(x-3)
Cau 20. Giai cac phuong trinh sau :
2) 6 1 13 _ b 2(x-5)  x-5

¥’ =9 2x-7 (x+3)2x-7)’ ¥’ +4x+3 x*+5x+6

_2x2—m 4

Cau 21. Cho phuong trinh ; =— .
x+1 x+1  x" —x+1

Biét x =0 1a mot nghiém cta phuong trinh. Tim cdc nghiém con lai.

X +1 3x A, , . L2 , \
;B=— , VO1 gia tri nao cua x thi hai biéu thiic 4 va B
2x -3 X" —4

Cau 22*. Cho hai biéu thirc A =

cd cung mot gia tri ?



BAI 5. BAT PANG THUC VA TINH CHAT

A. KIEN THITC CO BAN CAN NAM
I. BAT PANG THUC

Nhidc lgi thir tw trén tap s6 thuwe:

Trén tap sb thuc, voi hai s6 ava b ¢6 ba truong hop sau:

a) S6 a bang sd b, kihiéu a=b;

b) S a 1énhonsd b, kihiéu a>b;

¢) S6 anho hon s b, ki hiéu a<b.

S6 @ 16n hon hodc bang s6 &, tirc 14 @ > b hodc a=b,kihidula a>5.
S6 a nho hon hodc bang sé b, tirc 14 a <b hodc a=b,kihiéula a<b.
Khadi nigm bt ding thirc

Ta goi hé thirc dang a > b (hay a <b,a >b,a <b )13 bat ding thirc va goi a 1a vé trai, b 1a vé
phai ctia bit dang thuec.

Chuy

Hai bt ding thie 1<2 va —3<—-2 (hay 6 >3 va 8> 5 ) duoc goi 1a hai bat dang thirc cing chiéu.

Hai bat dang thire 1<2 va —2> -3 (hay 6 >3 va 5<8 ) dugc goi 1a hai bit ding thirc nguoc
chiéu.

Vi du 1. Xac dinh vé trai va vé phai cua cac bat dang thirc sau:

a) —2>-7; b) a>+1>0.

Vi du 2. Viét bat dang thirc dé mo ta mdi tinh hudng sau:

a) Tuén t6i, nhiét d6 #("C) tai Tokyo la trén =5'C.

b) Nhiét do ("C) bao quan ciia mot loi sita la duoii 4'C.

¢) bé duoc diéu khién xe may dién thi s6 tudi x ctia mot ngudi phai it nhat 13 16 tudi.

Bit dang thirc ¢6 tinh chit quan trong sau:

Néu a<b va b<c thi a<c (tinh cht bic cdu cua bit ding thirc).

Chi y. Twong tu, cac tht ty 16n hon (>), 16n hon hodc bing (=)nho hon hoac bang ( <) ciing c6
tinh chit bac cau.

2024 2021
> —_—

2023 2022°

Vi du 3. Chung minh

II. LIEN HE GIUA THU TU VA PHEP CONG

Lién hé giira thw tw va phép cong



Khi cong ciing mot sé vao hai vé ciia mot bat ddng thirc ta duoc bat dang thirc mai cung chiéu voi
bat dang thtrc da cho.

Vi du 4. Khong thuc hién phép tinh, hay so sanh 2023+ (-19) va 2024 +(-19).
III. LIEN HE GIUA THU TU VA PHEP NHAN
Lién hé giira thir tw va phép nhan

- Khi nhan ca hai vé ctia mot bat dang thirc voi ciing mot s6 duong ta duoc bat dang thirc méi cling
chiéu véi bat dang thie da cho.

- Khi nhan ca hai v€ cua mdt bat dang thirc voi cung mot so6 am ta dugc bat dang thic méi nguoc
chiéu voi bat dang thuce da cho.

-Véibasd a,b,cva ¢>0,taco:

Néu a <b thi ac<bc; Néu a <b thi ac<bc;

Néu a>b thi ac>bc; Néu a>b thi ac>bc.
-Véibasd a, b, cva ¢<0, ta co:

Néu a <b thi ac>bc; Néu a <b thi ac>bc;

Néu a >b thi ac <bc; Néu a>b thi ac<bc.

Vi du 5. Thay ? trong cac biéu thirc sau boi dau thich hop (<, >) dé dugc khang dinh dung.
a) 3-(=7) 7 3:(=5) b) (=3)-(=7) ? (=3)(-5).

B. GIAI BAI TAP SACH GIAO KHOA
2.6. Dung ki hiéu dé viét bat dang thirc twong tng voi mdi truong hop sau:

a) x nho hon hoic bang -2 ; b) m 1a s6 am;

¢) y la sd duong; d) p 16n hon hoic bang 2024.
2.7. Viét mot bat ding thirc phi hop trong mdi trudng hop sau:

a) Ban phai it nhat 18 tudi moi dugc phép 1i 6 to;

b) Xe buyt chd duogc tdi da 45 nguoi;

¢) Mtrc luong ti thiéu cho mot gid lam viée ctia ngudi lao dong 1a 20000 dong.

2.8. Khong thuc hién phép tinh, hdy chimg minh:

a) 2-(-7)+2023<2-(-1)+2023; b) (-3)-(-8)+1975> (-3)-(-7)+1975.
2.9. Cho a < b, hay so sanh:

a) Sa+7 va 5b+17; b) -3a—9 va -3b-9.

2.10. So sanh hai s6 a va b, néu:

a) a+1954 <b+1954 b) —2a>-2b.

2.11. Chimg minh rang;



2023 2024 34 26
- > — ; b) —>—.
2024 2023 11

9
C. CAC DANG TOAN

a)

| DANG 1. XAC PINH TiNH PUNG SAI CUA MQT BAT PANG THUC

1. Phuwong phap giai

- Van dung thu tu trén tap hop $0.

- Van dung lién h¢ gitra thur tu va phép cong, phép nhan.

2. Cacvidu

Vi du 1. Mdi bat dang thirc sau dung hay sai ?

a) 5+(-8)<1; b) (-2)-(-7)>(-5)-(-3).
Vi du 2. Mbi khang dinh sau dtng hay sai ? Vi sao ?

a) (=7)" =9 <(-10)-(-4);

b) Thuong cia 15va —6nho hon thuong cua—12va4 ?

Vi du 3. M&i bat dang thirc sau dung hay sai ? Giai thich.

a) x> +3>3; b) —x* +1<1; c) <(x+2)°-5<-5

| DANG 2. SO SANH HAI SO

1. Phuwong phap giai

Van dung lién hé gitra thur ty va phép cong, phép nhan.

2.Cacvidu

Vidu 1. Cho a <b, hdy so sanh :

a)a-3 vab-3 b) —Sa+1 va -5h+1
Vi du 2. Cho s6 a bét ki, hiy so sanh :

a)avaa—4; b)a—7 va a+5.

Vi du 3. Cho s6 m bét ki, hdy so sanh m” v6i m.

| DANG 3. CHUNG MINH BAT PANG THUC

1. Phuwong phap giai

Cach 1. Bé ching minh A > B ta chimg minh A—B>0.

Pé chimg minh A <B ta chimg minh A-B<0.

Céch 2. Dung phuong phép bién dbi twong duong :A>B< C>D < ... M>N.
Néu M >N ding thi A >B ding.

Céch 3. Dung cac tinh chét ciia bat dang thirc



Tir bit déng thirc da biét, ta ding cac tinh chit cua bat dang thirc dé suy ra bat dang thic phai chimg
minh.

2. Cacvidu

Vi du 1. Chimg minh bat dang thirc a® +b” > 2ab .

Vi du 2. Cho a >0;b > 0. Chiing minh rang :%+E22.
a

Bét ding thirc cubi cung hién nhién diing nén bat ding thirc da cho 1a dung (dau "=" xay ra khi va
chikhi a=b ).
, , oo 1
Vidu 3. Cho a >b > 0. Chiung minh rang —<g.
a

Vidu 4. Cho a>b va m>n.Ching minh ring a+m>b+n.

Vidu 5. Cho a,b,c>0. Ching minh ring : a+b+b+c+c;a >6.
c a

DANG 4. AP DUNG BAT PANG THUC DPE TIM GIA TRI NHO NHAT, GIA TRI LON
NHAT CUA MOQT BIEU THUC

1. Phwong phap giai

-Néu f(x) > k(k 1a hang s0) va ddu "=" xay ra khi va chi khi x =a thi gia tri nh¢ nhat ctia f(x) la
k khi va chi khi x =a. Ta viét minf(x) =k khi va chikhi x =a.

-Néu f(x) <k ( k 1a hing sd) va ddu "=" xay ra khi va chi khi x = a thi gia tri 16n nhét cia f(x)
1a k khi va chi khi x =a. Ta viét max f(x) =k khi va chikhi x=a.

2. Cacvidu
Vi du 1. Tim gi tri nhé nhat cta biéu thirc A = x* —6x +10
Vi du 2. Tim gi4 tri nho nhat cta biéu thirc B =5x* —10x +3.

Vi du 3. Tim gi4 trj 16n nhat cta biéu thie C=—x" +5x —4.

. s 1z A 5 < R ’ 1 I
Vi du 4. Tim gié tri 16n nhat cta biéu thitc D=5-x—— vi x> 0.
X

Vi du 5. Tim gi tri nho nhét cia biéu thirc E = 2x” +8x+y* —10y+43.

. . 2x—1
Vi du 6. Tim gid tri nhé nhat ctua biéu thirc F' = f .
X +2
D. BAI TAP TU LUYEN
Ciu 1. Bit ding thic ndo biéu thi dung thir tu cac s6 ? Vi sao ?
a) -7<-6-1; b) 5(-3)>-16;
¢) 12<(-3).5; d) 4(-2)> (-7)(-2)

Cau 2.




a) So sanh a—1 va a;—2b va —2b+1.

b) Cho a<b sosanh 2a va 2b+1;-3a va —-3b-1.

Cau 3.

a) Cho a # 0, hay so sdnh a’ va 0;—a’ vao.

b) Sosanh a*+1 va 0:—a* -3 va 0.

Cau 4. Cho 0<a<b, hdy so sanh :

a) a’ va ab;b*> vaab.

b)a® va b*;a’ va b’.

Cau 5. So sanh 2m véi m.

Céu 6. Cho a+3>b+3. Ching minh ring —2a+1<-2b+1.
Cau 7. Cho x>0 va y <0.Ching minh rang x*y —xy* <0.

a+b+c

Cau 8. Cho a,b,c la ba canh ciia mot tam giac. Chirng minh rr:ing a<
Ciu 9. Ching minh céc bat dang thirc :
(a+b)’

a) abST b) a* +b*+c* +3>2(a+b+c).

Cau 10*. Tim gia tri nho nhét cia cac biéu thirc :

2
a) A=2x"+28x+101 by B=D Usi x50,
X
Céu 11*, Tim gia tri 16n nhét ctia cac biéu thic :
a) C=—x"+5x b) D=2(1-x)(2x-1).

11
Cau 12. Cho a >b >0, chung mlnh—<z.
a

Cau 13.

a)Cho a<b va c<d, ching minh a+c<b+d.

b) a, b, ¢, d duong va a <b,c <d. Ching minh ac <bd.
Céu 14. Chimg minh cac bat dang thuc :

a) (x+y)° S2(x2 +y2)

b) x> +y° +27+322(x+y+2)



1y 427 +y+z)
C)X);ZZX;/Z

Céu 15. Cho a,b cung diu, hay so sanh hai s6 (1+a)(1+b) va 1+a+b
Ciau 16. Chirg minh rang néu hai s6 duong c6 tong khong ddi thi tich ctia chung 16n nhat khi hai

. . . . 1
s0 d6 bang nhau. Ap dung : Tim gia tri I6n nhat cia A =(1-x)(2—-x) véi 5 <x<I.

Céau 17. Chimg minh rang : Néu hai s6 duong c6 tich khéng doi thi tong ctia ching nhé nhét khi hai
s6 d6 bang nhau. Ap dung : Tim gia tri nho nhat cta :

2
2) B=ID (i x50 b)C=x+%( véi x> 1).
x X_

dx+3

Cau 18. Tim gi4 tri nho nhat va 16n nht ciia D = T
X+




BAI 6. BAT PHUONG TRINH BAC NHAT MOT AN.
A. KIEN THUC CO BAN CAN NAM |
I. KHAI NIEM BAT PHUONG TRINH BAC NHAT MQT AN

Khdi niém bt phwong trinh bdc nhét mét in

Bit phuong trinh dang ax+b <0 (hodac ax+b>0;ax+b<0;ax+b>0 ) trong d6 $a, b$ 1a hai s6
da cho, a # 0 dugc goi la bat phuong trinh bac nhit mot an x.

Vi du 1. Bit phuong trinh ndo sau ddy 13 bat phuong trinh bac nhat mot 4n x ?

a) 3x+16<0; b) =5x+5>0; c) x> —4>0 d) —3x<0.
Nghiém ciia bit phwong trinh

- 86 x, la mot nghiém cua bat phuong trinh A(x) < B(x) néu A(x,)< B(x,) 1a khing dinh ding.
- Giai mot bat phuong trinh 13 tim tat ca cac nghiém ciia bat phuong trinh d6.

II. CACH GIAI BAT PHUONG TRINH BAC NHAT MQT AN

Cich gidi bit phwong trinh bic nhit mét in

Bit phuong trinh bac nhat mot an ax +b < 0(a # 0) duoc giai nhu sau: ax+b < 0 < ax < —b

“Néu a>0 thi x<-2. “Néu a<0 thi x>-2.

a a
Chii y. Cac bat phuong trinh ax+b >0,ax+b < 0,ax+b >0 dugc giai twong tu.
Vi du 2. Giai bat phuong trinh —2x—4>0.

Vi du 3. Ban Thanh c¢6 100 nghin dong Ban mudn mua mot cai bat gia 18 nghin dong va mot so
quyén v&, mdi quyén vo gia 7 nghin ddng. Hoi ban Thanh mua dwoc nhiéu nhit bao nhiéu quyén
vo?

Vi s6 vé 14 s6 ty nhién nén Thanh c6 thé mua nhiéu nhat 11 quyén vo.
Chu y. Ta cling c6 thé giai dugc cac bat phuong trinh mot an dua duogc vé dang

ax+b<0, ax+b >0, ax+b <0, ax+b=>0.
Vi du 4. Giai cac bat phurong trinh:
a) 2x+5<3x—4; b) -3x+5>—-4x+3.

Vi du 5. Mot ngan hang dang ap dung i suat giri tiét kiém ki han 12 thang 13 7,4%/ nam. Ba Mai
du kién giri mot khoan tién vao ngén hang nay va can sb tién 13i hang nam it nhit 1a 60 triéu dé chi
tiéu. Hoi s6 tién ba Mai can gui tiét kiém it nhat 1a bao nhiéu (I1am tron dén triéu déng)?

B. GIAI BAI TAP SACH GIAO KHOA
2.16. Giai cac bat phuong trinh sau:

a) x—5>0; b) x+5<0;

c) 2x-6>0; d) 4x-12<0.

2.17. Giai cac bat phuong trinh sau:

a) 3x+2>2x+3; b) S5x+4<-3x-2.



2.18. Mot ngan hang dang ap dung 13i suét gui tiét kiém ki han 1 thang 1a 0,4% . Hoi néu mudn ¢
s tién 13i hang thang it nhat 13 3 triéu dong thi s6 tién giri tiét kiém it nhat 1a bao nhiéu (1am tron
dén triéu déng)?

2.19. Mot hang taxi ¢6 gia mo cira 1a 15 nghin déng va gia 12 nghin dong cho mdi kilomét tiép
theo. H6i véi 200 nghin déng thi hanh khach c6 thé di chuyén duoc t6i da bao nhiéu kilomét (Iam
tron dén hang don vi)?

2.20. Nguoi ta ding mot loai xe tai dé chd bia cho mot nha may. Mdi thung bia 24 lon ning trung
binh 6,7kg . Theo khuyén nghi, trong tai cta xe (ttc 1a tong khdi lwong t6i da cho phép ma xe c6
thé cho) 14 5,25 tan. Hoi xe ¢ thé chd duoc tdi da bao nhiéu thung bia, biét bac 1ai xe ning 65kg ?

C.CAC DANG TOAN

DANG 1. KIEM TRA GIA TRI x =a CO PHAI LA MOT NGHIEM CUA BAT PHUONG
TRINH KHONG ?

1. Phuong phap giai

Thay x =a vao hai vé ctia bat phuong trinh rdi tinh gié tri cta hai vé.

- Néu duge mot bat dfmg thirc dung thi x =a 1a mgt nghiém.

- Néu dugc mot bat dang thirc sai thi x = khong phai 1a nghiém ciia bat phuong trinh.
2.Vidu

Vi du 1. Kiém tra xem x = —5 c6 phai 1a nghiém ciia cac bat phuong trinh sau khong ?
a) 2x+7<1-3x b) x* >5—4x

Vi du 2. Cho tap hop M ={-5;—-4;...;-1;0;1;...;5} .

Hay cho biét nhimng phan tir nao ciia tap hop M 1a nghiém ciia bat phwong trinh :

a) |x|<2 b) |x[>3 c) |[x—4|<5

Vi du 3. Cho tap hop A ={0;+1;+2;£3;}.

Hay cho biét nhimng phan tir ndo ciia tap hop A vira 1a nghiém cuia bat phwong trinh (1), vira 1a
nghiém ciia bat phuong trinh (2) dudi day

x*<9(1) 2x+3>1 )

| DANG 2. LAP BAT PHUONG TRINH CUA BAI TOAN

1. Phuwong phap giai

- Chon 4n s6 va dit diéu kién thich hop cho an sd.

- Biéu dién cac dai lugng chua biét theo 4n s va céc dai lugng da biét.
- Lap bat phuong trinh biéu dién mdi quan hé giita cac dai luong.

2. Cacvidu

Vi du 1. Lap bat phuong trinh ctia bai toan sau : Quang duong AB dai 150km . Mot 6 to phai chay
tir A dén B trong thoi gian khong qua 3 gid. Hoi 6 t6 phai chay véi van toe nao ?



Vi du 2. Nam nay 6ng 69 tuoi, chau 9 tu6i. Hoi sau bao nhiéu ndm nira thi ti s6 gitra tudi 6ng va
tudi chdu nho

hon 5.

DANG 3. GIAI BAT PHUONG TRINH.

1. Phuwong phap giai

Van dung quy tic chuyén vé va quy tic nhan dwa bat phwong trinh vé dang ax <m (hay ax > m).
Ttr bat phuong trinh ax <m, suy ra :

* Néu a =0 thi bat phuong trinh 0x <m :

- C6 nghiém [a moi X v6i m>0; Vo6 nghiém véi m<0;

£ \ 1A . . n m
* Néu a > 0 thi bat phuong trinh c6 nghiém x <—;
a

X v A B ; <A m
* Neéu a <0 thi bat phuong trinh c6 nghiém x > —.

a
2. Cacvidu
Vi du 1. Giai cac bat phuong trinh sau :
4x-1 5-3x 2x—-5 4x+3

a) < ; b) < .

9 6 18 10
Vi du 2. Giai cac bat phuong trinh sau

— 3(2x+1 1

gy S¥+2 _Ax=3 b ( )+1<3x+ 3

5 4 20 10

3x+17 5x+22
>

Vi du 3. Tim nghiém chung cua hai bat phuwong trinh : T

(1) va
x—4_1> 2x—27(2)
30 24

2x+4_4x—7 S 2x-5 _2x—1

Vi du 4. Tim nghiém nguyén am ctia bat phurong trinh : T 9 15

3x—-1

Vi du 5. Giai bat phuong trinh : >2.

x+3

D. BAI TAP TU LUYEN
Cau 1. a) Tim trong tap hop {—2;1, 5; 2;8} s6 nao 1a nghiém ctia bat phuong trinh 5y > 2(y - 1) +6

b) Tim trong tap hop {0; 1;2; 3;4} s6 ndo 1a nghiém cua bt phuong trinh 13x+7 <—12x+57.
Céu 2. Cho bat phuong trinh 3x+5>3(x+4).
a) Chung to rang cac gia tri —1;0;3 déu khong phai 1a nghiém cua bat phuong trinh.

b) Tim tap hop nghiém cia bat phuong trinh.



Céu 3. Cho bat phuong trinh 2x+1<2(x+3).

a) Chimng to rang cac gia tri —1;—1;1; 2;72 ddula nghiém cua bat phuong trinh.
b) Tim tip hop nghiém cta bat phuong trinh.

Cau 4. Giai cac bat phuong trinh sau:

a) x+5>3;b) 2x—-T7<x;c¢) 7x-2,4<0,4;d) 2-3x<-1

Céu 5. Dua vao lién hé gitra thir ty va phép nhan, chimg t6 rang hai bat phuong trinh sau twong
duong

x>7 < x.m>7.m(m>0) x>7< xm<Tm(m<0)
Cau 6. Hai bt phuong trinh sau c6 tuong duong khong? tai sao?| x |< 0 va 5x+6 < 5(x +1)
Céu 7. Bit phuong trinh (x—4)> > x(x—12) c6 bao nhiéu nghiém nguyén am ?

Ciu 8. Tim s6 nguyén 16n nhat thoa man mdi bt phuong trinh sau :

a) 9-5x>1,5; py X =17 Sxtl
20 15
Cau 9. Tim nghiém nguyén chung ctia hai bat phuong trinh :
a) 15x—4>8 va 7—6x>-20; b) §x+5>9vé *=18

A A TR X e R . 3-2x , e . 1eR , -14
Cau 10. Tim tap hop céac gia tri cua x dé biéu thuc Y 16n hon gia tri cua bicu thuc al .

Cau 11. Cho phuong trinh 5x—4=3m+2 (1) trong d6 x 1a an sé, m 1a mot sb cho trude. Tim gia
tri cia m dé phuong trinh (1) c6 nghiém duong.

Caiu 12. Giai cac bat phuong trinh :

32x+1) 3x+52 4x-1 6x-19 9x-11
+1> + < .

a b
) 20 10 ) 2 6 3
Céu 13. Giai cac bat phuong trinh sau:
2) 2x—1_3x—32x b) 5x—l+x+l£x
2 5 5 2
0 x_2x+3£x—l d) z 1—2Z+3—222
4 2 8

Cau 14. Vi nhiing s0 tuy nhién nao cta a dé:

a) Hiéu (5-5a)—(3a—3) duong? b) Tong (-25,5+5a)+(7,5—3a) 4m?



Cau 15. Cho mdt hinh chit nhat c6 mot canh 1a 8dm , tim canh th{ hai, biét réng chu vi cua hinh
chir nhat nho hon chu vi cua hinh vuéng canh la 6dm.

Cau 16.
1) Chting minh rang:
x*+3x+5

a) — >0 v&i moi gid tri cia x.

2
-x"+2x—-6 C e,
b) f< 0 v&1 moi gid tri cua x.
2) Tim gia tri 16n nhét hodc nho nhit cia cac biéu thuc sau néu co:
a) M =4x" +4x+5 b) N=6x-3-x

13x-1
5x+4

Cau 17*. Giai bat phuong trinh : >3.



LUYEN TAP CHUNG
PHAN 1. GIAI BAI TAP SACH GIAO KHOA

Vidu 1. Giai phuong trinh xl—l + = +2x+l = );23-:6 . (1)

Vi du 2. Giai phuong trinh x’i T i 5= _)622"__96 . )

Vidu 3. Cho a <b.Ching minh rang:

a) 2a+1<2b+2; b) 2a-5>-2b-17.

B. BAI TAP

2.12. Giai cac phuong trinh sau:

a) 2(x+1)=0GBx-D(x+1); b) (4x+3)x=2x+5)x.

2.13. Dé loai bo x% mét loai tao doc khoi mot hd nudc, nguoi ta ude tinh chi phi caAn bo ra la

50x
100—x
duoc bao nhiéu phén tram loai tao ddc do?

C(x)= (triéu déng), voi 0< x<100. Néu bo ra 450 triéu dé)ng, nguoi ta co thé loai bo

2.14. Giai cac phuong trinh sau:

2) 1 3 2 _x—4 b) 2x N 3 _x—12
x+2 x*=2x+4 x> +8 x—4 x+4 x*-16

2.15. Cho a > b, chirng minh rang:
a) 4a+4>4b+3; b) 1-3a<3-3b.

PHAN 2. BAI TAP THEM
Cau 1. Giai cac phuong trinh sau

a) x> =5x+6=0; b) x’+1=0

Vay phuong trinh d cho c6 mot nghiém duy nhat x=—1 (S ={-1})

Cau 2. Giai cac phuong trinh sau:

1) (x+2)(3-2x)=0; 2) 5x+D)(1+x)=0
3) x> =3x+2=0; 4) X’ +x*—x-1=0
Céu 3. Giai phuong trinh c6 chira 4n sb & mau thuc :

X 35 15 —-X 8 4x

1) - =— +1 2) + =— -1
x=-5 x-2 x-7x+10 x—10 x-6 x"—-16x+60

Cau 4. Giai cac phuong trinh sau:

X+n x—n 1 xX—n 2x a—-x 3x 3a® —ab-4b*
1) + = -t 2) = —
m+n m—-n m+n m —n m b—a a+b a -b

+



Cau 5. Giai cac phuong trinh sau:

7 8 37-9x 1 4 3
Q) 5+ 32 b) 2 2 = 2
x =1 x"=-2x+1 x —x"—-x+1 (3-2x)" (3+2x)" 9-4x
Cau 6. Giai cac phuong trinh sau:
pi=2x_ 4 L5 4x° b L S
3 6x-3 x-0,5 32x-1) X 42x+1 x+2x°+x° 2x+2x
Cau 7. Tim nghiém cua phuong trinh:
- ? 4(3-2 8y-5 9
N 2:x+3 b) 2y _ (3-2y) 0) y—>_ 7V
x+2 x-4 y =6y y(6-y) y y+2

3ax+12ab+5b> 2x-3b 3x-4a
9a* -b’ 3a+b  b-3a

Cau 8. Giai phuong trinh sau:

Cau 9. So sanh céc biéu thire sau:
a) 3,06-2,05 va 23,58:4,5
1 1 1 1

D)=+~ vd —+—
35 25

¢) 16-4% va 15-41
8 8

Ciu 10. Cho a <b . Hiy so sanh cac sd sau:

avab+1; a-2vab, a-5vab+1; a+5vab-1

Céiu 11. Cho bét ding thirc a > b dién ddu > hodc < vao cac 6 tréng dé duoc bat dang thire dung:
a) —7,5a | | -7,5b

b) 0,12a | | 0,12b
arb
9 53

1 1
d) —a [] b
Ciu 12. Xac dinh diu cta a ( a duong hodc a 4m) néu ta co:
a) Sa<3a,
b) 8a >5a,
¢) —19a <19a
d) —2004a > -2003a

Céu 13. Chimg minh rang a>b va ¢>d thi a+c>b+d



Céu 14. Ching minh rang néu a>b va ¢>d va a,b,c,d déu 1a sb duong thi ac > bd
Céu 15. Cho a,b e R. Chimg minh ring; 2(0:2 +b’ ) >(a+b)’

Céu 16. Cho bén sb a,b,c,d. Ching minh ring:

(ab+cd) <(a*+c*)(b* +d*)

Céu 17. Cho ba sb a,b,c thoamin —1<a,b,c<4 va a+2b+3c<4.Ching minh rang
a’+2b” +3c’ <36.
Céu 18. Cho a, b, ¢ 12 d6 dai ba canh ctia mot tam giac. Chirng minh rang:

a’>+b’ +c* <2(ab+bc+ca).

. e 1 1
Cau 19. Chung minh bat dang thtrc : —+—2=
X 'y x+y

Vol X,y >0.

Céu 20. Ching minh bt dang thitc 3(a” +5”+¢* )= (a+b+c)’.



BAI TAP CUOI CHUONG 11

PHAN 1. GIAI BAI TAP SACH GIAO KHOA
A. TRAC NGHIEM

2.21. Nghiém cua bat phuong trinh —2x+1<0 la

A.x<l. B.x>l. C.xél. D.le.
2 2 2 2

X 3 x \
+ = la
2x+1 x=-5 (2x+1)(x-9)

2.22. Piéu kién xac dinh ctia phuong trinh

A.x;t—l. B.xi—%véxi—S.

C. x#5. D.x;t—%véx;tS.

2.23. Phuong trinh x—1=m+4 c6 nghiém 16n hon 1 v&i
A.m=-4. B. m<4. C. m>-4. D. m<—4.
2.24. Nghiém ctia bat phuong trinh 1-2x>2—x 1a

A.x>%. B.x<%. C. x<-1. D. x>-1.

2.25. Cho a >b.Khi do ta co:
A. 2a>3b. B. 2a>2b+1. C. 5a+1>5b+1. D. 3a<-3b-3

B. TU LUAN

2.26. Giai cac phuong trinh sau:
a) 3x—1)" —(x+2)*=0; b) x(x+1)=2(x-1).
2.27. Giai cac phuong trinh sau:

2 2
x _ 2x : b) 1 3 X 3
x—-5 x+5 x"-25

a)

x+1 x*—x+1 xX*+1°

2.28. Cho a < b, hay so sanh:
a) a+b+5 voi 2b+5; b) —2a-3 véi —(a+b)-3.

2.29. Giai cac bat phuong trinh:
a) 2x+3(x+1)>5x—(2x-4); b) (x+1)(2x—1)<2x’ —4x+1.

2.30. Mot hang vién thong nudc ngoai c6 hai goi cude nhu sau:

Goi cwoc A Goi cuoc B




Cudc thué bao hang thang 32 USD

Cudce thué bao hang thang 1a 44 USD

45 phat mién phi

Khong c6 phut mién phi

0,4 USD cho mdi phat thém

0,25 USD/phut

a) Hay viét mot phuong trinh xac dinh thoi gian goi (phat) ma phi phai tra trong cting mot thang cta
hai goi cudce la nhu nhau va gidi phuong trinh do.

b) Néu khach hang chi goi t6i da 1a 180 phut trong 1 thang thi nén dung goi cudc nao? Néu khach
hang goi 500 phut trong 1 thang thi nén dung goéi cudc nao?

2.31. Thanh tham du mdt ki kiém tra nang luc tiéng Anh gém 4 bai kiém tra nghe, n6i, doc va viét.
M&i bai kiém tra c6 diém 14 s6 nguyén tir 0 dén 10 . Piém trung binh ctia ba bai kiém tra nghe, néi,
doc ctia Thanh 1a 6,7 Héi bai kiém tra viét ciia Thanh c4n dugc bao nhiéu diém dé diém trung binh
ca 4 bai kiém tra duoc tir 7,0 trd 1én? Biét diém trung binh duoc tinh gin dung dén chir sé thap phan
thir nhat.

2.32. Bé 1ap d6i tuyén ning khiéu vé bong 16 cta truong, thay thé duc dua ra quy dinh tuyén chon
nhu sau: mdi ban du tuyén s& duoc ném 15 qua bong vao 1o, qua bong vao rd duge cong 2 diém;
qua bong ném ra ngoai bi trir 1 diém. Néu ban nao co sé diém tir 15 diém tré 1én thi s& duoc chon
vao doi tuyén. Hoéi mot hoc sinh mudn duge chon vao doi tuyén thi phai ném it nhét bao nhiéu qua
vao ro?

PHAN 2. BAI TAP THEM

Cau 1. Gidi cac phuong trinh :

a) x> —9=2(x+3); b) (x-D(Bx+10)=x"—x>.

Cau 2. Gidi cac phuong trinh :
2) 5x-8 3(2x+1)  4x-5 ~
7 14 21

L5;

b Qx+1° (x=3)° 29x°-22 x(6x-19)
6 10 30 15

Cau 3. Gidi cac phuong trinh :

x—2 x+13
a) +— =
x—=5 x"-25

I b) 3x+2+2x+1=5_ 2x—32
x+4 x-=-2 X +2x-8

Cau 4. Giai cac phuong trinh :
2) 10—x+9—x+8—x+320; b) 2x+5+2x+7:2_x.
51 52 53 195 197 95

x+2m+x—m_mx(x+l)

x+3  x-3  x*-9

Giai phuong trinh trong cac truong hop sau :

a)y m=1; b) m=2; c) m=16.

Cau 5. Cho phuong trinh :

Cau 6. So sanh cac sb sau: g va ;; 5,6784 va 5,6775; % va 0,45;-17va-19




Céu 7. C6 bt ding thirc sau khong?

I AT
2 4 3 2 3

b) —7,65+4,35<4,5-8,35 ?

Céu 8. Hai sb a , b 13 s6 dwong hay 4m néu ta c6:

a)a—-5>b-5vab>6

b) a-10>b-10 va a<-14

Céu 9. Cho bat dang thirc 6 > —4 . Hay viét nhitng bat dang thirc moi néu:

a) Nhén hai vé ctia bat ding thirc v6i 3;—1;2;—4

b) Chia hai vé cua bat dang thirc véi 2;-2;—-1;

Céu 10. Cho bat dang thirc ¢ <d. Chimg minh ring cac bat ding thirc sau 1a dang:
a) —S5c¢>-5d;

b) 0,05¢—-1,7<0,05d —1,7

d)4-c>4-d.
e) 3c+15<3d +15
hy 0.8-<>08-4
5 5

A , . N X \ .11

Cau 11. Ching minh rangnéu a>b va a>0,b>0 thi —<—
a

Céu 12. Chting minh rang néu a>b >0 thi a” >b" ( n 13 s6 nguyén)
Cau13.Cho 10<a<16, 2<b<4.Haytim a+b;a—b;a.b;a:b

Cau 14. Nguoi ta dinh xay mQt cdn nha ma mat béng la mot hinh chir nhat voi hai kich thudc 1a a
va b(m) ma 7,5<a<7,6 va 5,4<b<5,5. Co thé xdy ca cin nha véi mit bang khong nho hon

41m* duoc khong?

Caiu 15. Giai cac bat phuong trinh sau:
a) 5(x—1)+7<1-3(x+2); b) 4(x+8)-7(x—1)<12

¢) 4(x—1,5)-1,2>6x—1 d) 1,7-3(1-x) < —(x—1,9)
Cau 16. Vi gié tri nao cia x :

9—-3x 5x-9

a) Gia tri cuia phan thuc 16m hon gia tri cua phan thire tuong ting T




+2x ., e R , . 3,5+3x
16m hon gia tri cua phan thire tuong ting 5

b) Gia tri ciia phan thirc >

3x+2

¢) Gia tri nao cua da thirc 7x+1 nho hon gia tri cuia phan thu tuong ung

17-2x

d) Gia tri cia phan thirc nho hon gia tri cua da thic tuong ung x +4

Ciu 17. Dya vao lién hé giira thtr ty va phép cong, chimg t6 rang hai bat phuong trinh sau twong
duong: x>7 < x+m>7+m (mla sd bat ki)

Cau 18. Giai cac bat phuong trinh sau

2) 3+x+2—x<0 b) x_x—3+2x—1<4
4 3 5 10
4—y y—1 2y-1

c -5y>0 d -1+ >

) s y ) 5 P

Ciu 19. a) Véi gia tri nao cua x thi tong hai phan thic Sx-1 va x5—1 1a s6 duong?

S5y+1

LA Tt A e 3=y L xa
b) Vi gid tri nao cia y thi hi¢u hai phan thirc va Sy la s6 am?

Céiu 20. Giai bat phuong trinh dang (x —-aq, )(x —-a, )(x - a3) >0 (1) hoac
(x—a,)(x—a,)(x—a,)<0(2) véia, <a, <a,
Céu 21. Giai cac bat phuong trinh sau:

a) (x—D(x=3)(x-2)>0 b) (x+2)(x—=5)(x—6)<0

2
x —x+1
- >

1
¥ +x+1 3
)

Cau 22. Chimg minh bét dang thirc -

Cau 23. Chimg minh ring (ax+by)’ <(a’ +b”)(x* + 7).

Ap dung : Cho 3x+4y =5, ching minh ring x* + y*> >1.

Cau 24. Tim gi4 tri nho nhét clia cac biéu thuc :

a) A=x>-3x+2 b) B=(x+y) —8(x+y)’ +17
Cau 25. Tim gia tri 1on nhét cta céc biéu thic :

a) C=—x"+14x-70; b) D=—x"+2x"+9

Céau 26. Giai bat phuong trinh

x—=5 _3(,5-2x) 2x-5 x+1
< >

a)
14 35 4 2

Cau 27. Cho bat phuong trinh a’x —ax >3-x



a) Giai bt phuong trinh (1) khi a=2.
b) Ching minh rang bat phuong trinh (1) ludn c6 nghiém véi moi gia trj cua a.

Ciau 28. Tim nghiém chung ciia hai bt phwong trinh :

(x=52<x*+x+3 (1) (x+D(x—3)>x(x—4)
. Sx+1 _5x+9
Cau 29. Tim nghiém nguyén duong cua bat phuong trinh : al < x6 .
. X' —x+5
Cau 30. Giai bat phuong trinh : ————>1.

X +x+3



CHUONG II. PHUONG TRINH VA BAT PHUONG TRINH BAC NHAT MOQT AN.

BAI 4. PHUONG TRINH QUY VE PHUONG TRINH BAC NHAT MOT AN.

A. KIEN THUC CO BAN CAN NAM
I. PHUONG TRINH TiCH

Dé giai phuong trinh tich (ax +b)(cx+d) =0, ta giai hai phuong trinh ax+5=0 va cx+d =0.
Sau d6 1y tat ca cac nghiém cua chung.

Vidu 1. Giai phuong trinh (2x+1)(3x—-1)=0.
Loi giai

Taco (2x+1)(3x—1)=0nén 2x+1=0 hoac 3x—1=0.

1 1
2x+1=0 hay 2x=-1, suyra x=—§. 3x—1=0 hay 3x=1, suyra x=§.

Vay phuong trinh da cho c6 hai nghiém 14 x = —% ;X =%
Vi du 2. Giai phuong trinh x* —x=-2x+2.

Loi giai
Bién d6i phuong trinh d cho vé phuong trinh tich nhu sau:
X —x=-2x+2 & x —x+2x-2=0 & x(x-1)+2(x-1)=0 < (x+2)(x-1)=0.
Ta giai hai phuong trinh sau:
X+2=0 suyra x=-2. x—1=0suyra x=1.
Vay phuong trinh da cho ¢6 hai nghiémla x=-2 ;x=1.
Nhan xét. Trong Vi du 2, ta thuc hi¢n viéc giai phuong trinh theo hai budc:
Budc 1. Pua phuong trinh vé phuong trinh tich (ax +b)(cx+d)=0;
Budc 2. Giai phuong trinh tich tim dugc.
II. PHUONG TRINH CHUA AN O MAU

D6i v6i phuong trinh chira 4n & miu, ta thuong dit didu kién cho 4n dé tit ca cac mau thirc trong
phuong trinh déu khac 0 va goi d6 1a dicu kién xéac dinh (viét tat 1a PKXP) ctia phuong trinh.

Vi du 3. Tim di€u kién xac dinh ctia mo6i phuong trinh sau:

5x+2:O; b) 1 14 1 '
x—1 x+1 x—2

a)

Loi gidi

S5x+2

a) Vi x—1#0 khi x #1 nén BDPKXD ctia phuong trinh =01a x=1.

x—1



. : 1
b) Vi x+1#0 khi x# -1 va x—2#0 khi x# 2 nén DPKXD cua phuong trinh 1=1+ 5 la
X+ x-—

x#—1 va
x#2.
Cach giai phwong trinh chira 4n & miu

Bude 1. Tim diéu kién xéac dinh cua phuong trinh.

Budc 2. Quy dong méu hai vé ciia phuong trinh rdi khir mau.

Budc 3. Gidi phuong trinh vira tim dugc.

Budc 4 (Két luan). Trong céac gia tri tim dugc ctia an & Budc 3, gia tri nao thoa man diéu kién xac
dinh chinh la nghiém cua phuong trinh da cho.

Vi du 4. Giai phuong trinh 2 + ! = 3 . (3
x+1 x-2 (x+1)(x—2)
Loi gidai
Diéu kién x4c dinh x#—1 va x=2.
N x L x 2(x—2)+(x+1) 3
Quy dong mau va khir mau, ta duoc = ,suyra 2(x—2)+(x+1)=3

(x+1)(x—2) (x+1)(x—2)
(3a)
Giai phuong trinh (3a) : 2(x—-2)+(x+1)=3 < 2x—4+x+1=33x-3=33x=6x=2

Gia tri x =2 khong thoda man PKXP. Vay phuong trinh (3) vo nghiém.

B. GIAI BAI TAP SACH GIAO KHOA
2.1. Gidi cac phuong trinh sau:

a) x(x—2)=0; b) 2x+1)(3x-2)=0.
Loi giai

a) x(x—2)=0.Suyra x=0 hodc x—2=0.Dod6 x=0 hoac x=2.

Vay phuong trinh da cho c6 nghiém x=0 va x=2.

b) 2x+1)(3x-2)=0

Ta giai hai phuong trinh sau:

1 2
2x+1=0 hay 2x=-1, suyra x=—5. 3x—2=0 hay 3x=2,suyra x=§.

Vay phuong trinh da cho c6 nghiém x = —% va x = 3
2.2. Gidi cac phuong trinh sau:

a) (¥ —4)+x(x-2)=0; b) 2x+1)>=9x* =0.



Loi giai
a) (x2—4)+x(x—2):0
<:>(x—2)(x+2)+x(x—2)=0<:>(x—2)(x+2+x):0<:>(x—2)(2x+2):0

Ta giai hai phuong trinh sau:
x—2=0,suyra x=2. 2x+2=0 hay 2x=-2,suyra x=—1.
Vay phuong trinh da cho c6 nghiémla x=2 ;x=-1.

b)(2x+1)* —9x* =0 = (2x+1)’ —(3x)* =0 = (2x+1-3x)(2x +14+3x) =0 &= (—x+1)(5x+1) =0
Ta giai hai phuong trinh sau:

1
—x+1=0,suyra x=1. S5x+1=0 hay5x=—1,suyrax:—§.

. 1
Vay phuong trinh da cho c6 nghiémla x=1; x=——.

2.3. Gidi cac phuong trinh sau:

2 1 3 1 X 3x
a) + = ; b) - =—.
2x+1 x+1 (2x+D(x+1) x+1 x"—x+1 x +1
Loi gidgi
2) 2 N [ 3 )
2x+1 x+1 (2x+1)(x+1)’
Ta co:
. 1 .
2x+1#0 khi 2x# -1 hayx;é—E. x+1#0 khi x#-1

S a e N . 1,
Vi vay, diéu kién xac dinh cua phuong trinh da cho la x # —— va x # —1.

Quy ddng mau ciia phuong trinh, ta duogc:

2(x+1) . 2x+1 ~ 3 2(x+1)+2x+1_ 3

(2x+1)(x+1) (2x+1)(x+1) (2x+1)(x+1)<:> (2x+1)(x+1) (2x+l)(x+1)
Khir mau ciia phuong trinh, ta duge: 2(x+1)+2x+1=3.(*)

Giai phuong trinh (*):2(x+1)+2x+1:3<:>2x+2+2x+1:3<:>4x+3:3<:>4x:0<:>x:O

Gi4 tri x = 0 thoa man diéu kién ctia phuong trinh di cho.
Vay phuong trinh da cho c6 nghiémlax=20.
1 X 3x
b - = .
) x+1 X -x+1 ¥ +1




Tacd: x+1#0,suyra x#—1

2
x’ —x+1=x2—2~x~l+l+i:(x—lj N
2 4

L L 1Y . 1Y
Vi moi x ta ludn cod X_E >0, nén X_E +
x3+1=(x+1)(x2—x+l)

Khi d6 x* +1#0 khi (x+1)(x* —x+1)=0, hay x+120, ticla x=-1.

Vi vy, diéu kién xé4c dinh cua phuong trinh da cho 1a x = —1.
Quy dong mau cua phuong trinh, ta dugc:

xP—x+1 ~ x(x+1) B 3x xz—x+1—x(x+l)_ 3x

(x+1)(x2—x+1) (x+1)<x2—x+1) (x+1)(x2—x+1) (x+1)(x2—x+1) (x+1)(x2—x+1>
Khtr mau cta phuong trinh, ta duge: x* —x+1—x(x+1)=3x. (*¥)
Giai phuong trinh (**) :x2—x+1—x(x+1)=3x<:>x2—x+1—x2—x—3x:0<:>—5x=—1<:>x=§

L S S , . ~
Giatri x= g thoa man dicu kién x4c dinh cia phuong trinh da cho.

Vay phuong trinh da cho ¢6 nghiém la x = %

2.4. Bac An c¢6 mot manh dét hinh chit nhat véi chiéu dai 14m va chiéu rong 12m. Bac du dinh
xay nha trén manh dat d6 va danh mot phén dién tich dit dé 1am san vuon nhu Hinh 2.3. Biét dién
tich dat lam nha 1a 100m*. Héi x bing bao nhiéu mét?

14

X y San vudn

=
no

MNha

-
Hinh 2.3 X+e

Loi gidgi
Chiéu dai cua phan dt lam nha 1a: 14—(x+2)=12—x(m). Diéukién x <12. Chiéu rong ctia phan
dat lam nha la: 12—x(m).



Dién tich dat 1am nha 1: (12— x)* (m*).
Theo bai, dién tich dat 1am nha 1a 100 m* nén ta c6 phuong trinh: (12—x)* =100.(*)

Giai phuong trinh (*)
(12-x)* =100 = (12-x)* -10* =0 <= (12-x—10)(12-x+10) =0 = (2-x)(22-x) =0

Suyra 2—x=0 hodc 22—x=0.Do d6 x=2 hodc x=22. Tathdy x =2 thoa mén diéu kién
x<12.
Vay x=2.

2.5. Hai nguoi cung lam chung mot cong viéc thi xong trong 8 gi¢. Hai ngudi cung lam dugc 4 gio
thi nguoi thtr nhat bi diéu di 1am cong viéc khac. Nguoi thr hai ti€p tuc [am viée trong 12 gid nita
thi xong cong viéc. Goi x 1a thoi gian nguoi thir nhat [am mdt minh xong cong viéc (don vi tinh 1a
gio, x>0).

a) Hay biéu thi theo x :
- Khéi luong cong viée ma ngudi thir nhat 1lam duogc trong 1 gid;
- Khéi luong cong viéc ma ngudi thi hai 1am duoc trong 1 gio.

b) Hay 1ap phuong trinh theo x va giai phwong trinh d6. Sau d6 cho biét, néu 1am mot minh thi méi
nguoi phai lam trong bao lau méi xong cong vige do.

Loi gidgi
a) Do x 1a thoi gian nguoi thir nhat lam mot minh xong cong viée (don vi tinh 13 gid, x >0 ) nén

A A ‘A \ e Ja A \ SR B 1 A N
khoi lugng cong viéc ma nguoi thor nhat lam dugc trong 1 gio 1a — (cong viée).
X

Hai nguoi cung lam chung mét cong viée thi xong trong 8 gio nén khoéi lugng cong vi¢c ma hai

nguoi lam dugc trong 1 gio la % (cong viéce).
s 1A . A 1T A
Khi do, khoi lugng cong viéc ma ngudi thur hai [am dugc trong 1 gio 1a i~ (cong vi€ce).
X

b) Hai ngudi cung lam trong 4 gior duoc khéi lwong cong viée 1a 4-% :% (cong vigce).

Ngudi thr hai tiép tuc lam viée trong 12 gior duge khéi luong cong viée 1a 12- (é —lj = %—E
X X

(cong vige).

Theo bai, ta c6 phuong trinh: %+ (% —Ej =1.(*%)
X

Giéiphu:ongtrinh(*):l+ 312 =leo—F-———=lo———=l2-l=—c1=—
2 \2 «x 2 x



Suyra x=12. Gid tri x =12 thdéa man diéu kién x> 0.
. ‘. : : ) . I 1 2 1
Khi do, khoi luwgng cong viéc ma nguoi thtr hai lam dugce trong 1 gid la ———= 3.2 =—
8 12 24 24 24

(cong viéce).

Vay néu lam mot minh, dé hoan thanh cong viéc thi ngudi thir nhat can 12 gid va nguoi thir hai can
24 gio.

C. CAC DANG TOAN

DANG 1: PHUONG TRINH DANG 4(x).B(x)=0

1. Phuong phap giai

- Giai hai phuong trinh A(x) =0 va B(x) =0.
- Lay tat ca cac nghiém thu duoc.

- Viét tap hop nghiém S .

2.Vidu

Vi du 1. Giai phuong trinh:

a) (3x—2)(4x+5):0; b) (2,3x—6,9)(0,1x+2):0;
¢) (4x+2)(x* +1)=0; d) (2x+7)(x-5)(5x+1)=0.
Loi giai
x—2
3x-2=0 3x=2 T3
a) (3x—2)(4x+5):0<:>[ * <:{ * & 3
4x+5=0 4x=-5 x=—§
4
Al A ‘A , s \ 52
Vay tap nghiém cua phuong trinh 1a § = {—Z,E} .
2,3x-6,9=0 2,3x=6,9 x=3
b) (2,3x—6,9)(0,1x+2):0c{ <:>[ @{ :
0,Ix+2=0 0,lx=-2 x=-20
Vay tap nghiém ctia phuong trinh 1a § = {—20;3} :
1
4x+2=0 X=—— . )
o) (4x+2)(x’ +1)=0<| | < 2. Tathiy x* =—1 vo nghiém vi x* > 0;Vx.
x*+1=0 )C2 -

Vay tap nghiém cua phuong trinh 1a § = {—%} .




T
2x+7=0 |*T 73
d) (2x+7)(x—5)(5x+1)=0<:> x=5=0 <|x=5
S5x+1=0 1
X=—=
i 5

Vay tap nghiém ctia phuong trinh 1a S = {—%;5; —%} .

Vi du 2: Giai phuong trinh:

2 (Sx_3)(4x5—l _2x3+1j:0; b) (Zx—l _l—xj{2(x5+l) _(2x+1)}0.

3 3

Loi giai

5x-3=0 3 3
(5x—3)( — j:0c> dx—1 2x+1 & =5 =775
5 3 B Y )

5 3 3(4x-1)-5(2x+1)=0 |12x=3-10x=5=0

2v-1 1-x\[2(x+1) ) 3 3 0 2(2x-1)-3(1-x) =0
b)( ) j{ S _(2x+1)}0© C>|:2x+2—5(2x+1):o

4x—2-3+3x=0 Tx=5 7 X 5 3
= = = Vay S==;—=+.
2x+2-10x-5=0 | -8x=3 3 778

DANG 2: PHUONG TRINH DUA VE DANG PHUONG TRINH TiCH

1. Phuwong phap giai:

- Chuyén tat ca cac s hang sang vé trai, vé phai bang 0.

- Rat gon r6i phan tich da thirc thu dugc & vé trai thanh nhan ti.

- Giai phuong trinh tich roi két luan.

2.Vidu

Vi du 1. Béng cach phan tich vé trai thanh nhan tir, giai cac phuong trinh sau:

a) 2x(x—3)+5(x-3)=0; b) (x* —4)+(x-2)(3-2x)=0;




¢) x* =3x> +3x—1=0; d)x(2x—7)—4x+14=0;

e) (2x-5) —(x+2) =0; f) x* —x—(3x-3)=0.
Loi gidi
x-3=0 |*T3 5
2 2x(x-3)+s(x-3)_o@(x-s)(zﬁs)_o@LHS_O@L_%. Vay S={3;—5}.

b) (x*—4)+(x-2)(3-2x) =0 (x=2)(x+2)+(x-2)(3-2x) =0 <> (x—2)(x+2+3-2x) =0

c>(x—2)(5—x):0©{x_zzoc:{izi.Véy S={2;5}.

S5—x=

) ¥* -3x* +3x-1=0= (x-1) =0 x-1=0=x=1. Vay S={1}.

d)
2x-7=0 x—Z
x(2x—7)—4x+14:O<:>x(2x—7)—2(2x—7):O<:>(2x—7)(x—2):O<:>[ g & 2.
rTeT x=2
7
Vay §={2=!.
ay § {2}
e)
(2x-5) —(x+2) =0 (2x—5—x-2)(2x-5+x+2) =0 (x-T)(3x-3) =0 | 7 |77
X X = X X X X = X X = 3x—3=0 =1
Vay S={1;7}.
¥ —x—(3x-3)=0e x(x-1)-3(x-1) =0 (xr-1)(x-3) =0 | 0| *T' vay
x-3=0 x=3 ’
S={1;3}.
Vi du 2: Giai phuong trinh:
a) x(2x-9)=3x(x-5); b) 0,5x(x-3)=(x-3)(L5x-1);
3 1
¢) 3x—15=2x(x-5); d) 7x—1=7x(3x—7).
Loi giai

a)x(2x—9)=3x(x—5)¢>x(2x—9)—3x(x—5)20¢3x(2x—9—3x+15):O¢3x(—x+6):O

=0 =0
ol ol . Vay S ={0;6} .
—-x+6=0 x=6



b) O,Sx(x—3)=(x—3)(l,5x—l)c>(x—3)0,5x—(x—3)(1,5x—1):0<:>(x—3)(0,5x—1,5x+1)=0

x—=3=0 x=3
~3)(- = . Va =11;3t.
& (x=3)(—x+1) Oc{_xﬂzoc{x Vay S ={1;3}

x=5
c) 3x—15:2x(x—5)<:>3(x—5)—2x(x—5):0@(x_5)(3_2x)20©[x—5—0 <:{ i
3—2x=0 X=—
2
3
Viy S=15:.30.
ay § {5,2}

d) %x—l=%x(3x—7)<:>3x—7=x(3x—7)<:>(3x—7)—x(3x—7):O<:>(3x—7)(1—x)=0

3x-7=0 x=Z R 7
= = 3.Vay S=<—;1;.
I-x=0 =1 3

Vi du 3: Giai phuong trinh:

a) (x2—2x+1)—4:0; b) x> —x=-2x+2;
C) 4x> +4x+1=x"; d) x> -5x+6=0.
Loi gidi

a) (¥ -2x+1)-4=0(x-1) -2° =0 (x-1-2)(x-1+2) =0 = (x-3)(x+1) =0

x=3=0 x=3
.Vay §=13;-1}.
QLHI:O@[ Vay S={3-1)

b) x’ —x=—2x+2c>x(x—1)=—2(x—l)<:>x(x—1)+2(x—l)=0c>(x—l)(x+2)=0

-1=0 =1
o) o7 . Vay S={1;-2}.
x+2=0 x=-2

c) 4x2+4x+1=x2<:>(2x+1)2—x2=0©(2x+1—x)(2x+1+x)=0<:>(x+1)(3x+1)=0
[x+1=0 rzl . { 1}
Rt & —1.Vay S=<-1,—+.
3x+1=0 xX=— 3
3
d) xz—5x+6=0<:>x2—2x—3x+6:0@x(x—Z)—3(x—2):O<:>(x—2)(x—3):0

-2=0 =2
ol ol . Vay §={2;3}.
x-3=0 x=3

Vi du 4: Giai phuong trinh:



a) 2x° +6x” = x* +3x;

b) (3x—1)(x* +2)=(3x—1)(7x-10).

Loi giai

a) 2x° +6x° =x2+3xc>2x2(x+3):x(x+3)<:>2x2(x+3)—x(x+3)=0<:>x(x+3)(2x—1)=0

x=0 x=0
& x+3=0 | x=-3.Vay S={0;—3;l
2x—-1=0 1

X =

2

& (3x-1)(¥ +2-7x+10) =0 < (3x-1)(x* —7x+12)=0©{

g

b) (3x—1)(x* +2) = (3x—1)(7x—-10) < (3x—1)(x* +2)—(3x—1)(7x-10) =0

1 1 o

xX=— xX=—
& 3 & 3 S x—
x(x—3)—4(x—3):0 (x—3)(x—4)=0 X —

Vay S :{%;3;4}.

Tai li¢u phat hanh trén website Tailieuchuan.vn

3x—1=0
=
x2=T7x+12=0

1

X==

x*=3x—4x+12=0

DANG 3. GIAI PHUONG TRINH CO CHUA AN & MAU

1. Phuwong phap giai

- Tim bKXD.

-Quy d6ng mau thirc va bo mau thirc.

- Giai phuong trinh khéng chira 4n & mau.
- Kiém tra DKXD.

- Viét tap nghiém.

2. Vidu

Vi du 1. Giai cac phuong trinh:

2x—5_3;

a =
) x+5

(x2+2x)—(3x+6)20
x=3

c)

b

a) DPKXD: x #-5.

Loi giai




2x-5 2x-5 3(x+5)
x+5 x+5 x+5

DKXD).

& 2x—5=3(x+5) (khit miu: x+5) < —x=20< x=-20(thoa

Vay S = {-20}.

b) BPKXD: x#0.

Y6 3 2(x-6) 2x2y3y
=x+=- o =
X 2 2x 2x

& 2(x* —6) =2x" +3x (khir mdu 2x)

& 2x7 —12=2x" +3x < —12 = 3x < x = —4 (théa min DKXD).
Vay §={-4}.
c) bBKXD: x #3.

(%" +2x)-(3x+6)
x-3

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

< (x+2)(x—3)=0< x=-2(vix # -3 ,theo DPKXD)

Vay S ={-2}.

d) bPKXD: x # _?2

3 > 2=2x—1<:>5=(3x+2)(2x—1)<:>5=6x2+x—2©6x2+x—720<:>(x—1)(6x+7)=0
X+

x=1
< —7 (thoa man BPKXD).

X=—

6
=7
Vay S =<1,—¢.
y s={17}

Vi du 2. Giai cac phuong trinh:

2) 2x—1+1: 1 b) S5x _ 6
x—1 x—1 2x+2 x+1
1 _
0) xt—=x"+— g X3 X3,
X X x+1 X
Loi gidi
a) bPKXD: x#1.
2x—1

= ! - 3x-2=1 x=1 (khong thoa PKXD).
X — X —

Vay: $=0.



b) BPKXD: x#-1.

X o O srioxi2= 12 Tr= 14 x =2
2x+2 x+1

Vay S ={-2}.
c) bKXD: x#0.

1 1
x+—=x2+—2<:>x3+x=x4+1 oSx-xt+x-1=0=x1-x)-(1-x)=0
X X

& (1-x)(x’ =1)=0<> x =1 (théa man DKXD).

Vay: §={1}.

d) DPKXD: x#0 va x=-1.

x+:1” X3 ) x(x+3)+ (r=3)(r+1) = 2x(x+1) & x=—3 (thoa man PKXD).
X+ X
Vay: §={-3}.

Vi du 3. Giai cac phuong trinh sau:

2) 1 +3:3—x; b) 3x—2:6x+1;
x-=2 x=2 x+7 2x-3
_ 2
0 x+1_x 1: 24 : d) 2x— 2x _ 4x +g.
x—-1 x+1 x"-1 x+3 x+3 7
Loi giai
a) DPKXD: x#2.
! +3=3_x<:>1+3(x_2)=3_x<:>l+3x—6:3—x<:>4x:8<:>x=2(khéngthéamén
x=2 x—2 x—2 x—2
bKXD).
Vay: §=0.

b) BPKXD: x# -7 va x;t%.

3x-2  6x+1
x+7 2x-3

S6xP—9x—4x+6=6x"+42x+x+7

& -9x—4x-42x—x=T7-6 <:>—56x=1c>x=—% (théa man BKXD).

c) bPKXD: x ==l



x+1 x-1 4 (x+1)> = (x-1)° 4
- =5 < 2 =2
x—1 x+1 x -1 x -1 x =1

S X +2x+1-x" +2x—1=4 < 4x =4 < x =1(khong théa mian DKXD).
Vay: S=0.
d) bPKXD: x#-3

2
Dx— 2x = Ax +%c>2x.7(x+3)—7.2x2=7.4x+2(x+3)
x+3 x+3 7

1
S 14x° +42x—14x" = 28x+2x+6 < 12x =6 < x =~ (thoa man PKXD).

1
Vay: S={—".
iy {2}

Vi du 4.
2
2) 1 B;x _ 22x b) 3 N 2 _ 1
x—1 x' -1 x"+x+1 (x-D(x-2) (x-3)x-1) (x-2)(x-3)
c) 1+ = 123 d) 13 + ! = 6 .
x+2 8+x (x=-3)2x+7) 2x+7 (x-3)(x+3)

Loi giai
a) PKXD: x#1, MTC: ¥’ —1=(x-1)(x* +x+1).

x4+ x+1 3x° _ 2x(x—1)

e (x—l)(x2+x+1)_x3 -1 (x—l)(x2 +x+1)

& ¥ +x+1-3x" =227 =2x < 4x” —3x—1=0 & (3x" —3x)+(x* ~1)=0
S3x(x-D+(x-Dx+)=0= (x—-DH(@x+1)=0
120 x =1 (khong thoa man DKXD)

Snd 1
4x+1=0  |x=-——

4
1
Vay: S=q——=*.
5=}

b) DPKXD: x#1,x#2 va x#3. MTC: (x—1)(x—2)(x—3).

3(x-3) N 2(x=2) B x—1
(x-D(x-2)(x-3) (x—-D(x-2)(x-3) B (x—1D(x-2)(x-3)

S 3(x-3)+2(x-2)=x-13x-9+2x-4=x-14x =12 & x =3 (khong théa man DKXD).

)=

Vay: §=0.



¢) PKXD: x# -2, MTC: x*+8=(x+2)(x* —2x+4)

X +8 x> =2x+4 12
B) &—5—+ =—
x +38 (x+2)(x2—2x+4) x +8

S +8+xT=2x+4=12 c>x3+x2—2x:O<:>x(x2+x—2):0

[x=0 x=0
Py
(P +x-2=0 " |(x’~1)+(x-1)=0

[ x=0
x=1

x =—2 ( khong thoa man DKXD)

x=0
(x—l)(x+2):O<:>

Vay: §={0;1}.
d) bPKXD: x#+3 va x # —%, MTC: (x-3)(x+3)(2x+7)

13(x+3) N (x=3)(x+3) B 6(2x+7)
(x=3)(x+3)2x+7) (x-=3)(x+3)2x+7) - (x=3)(x+3)2x+7)

4) =
S13(x+3)+(x=3)(x+3)=6(2x+7) & 13x+39+x" -9=12x+42 < x> +x-12=0
S X -3x+4x-12=0 x(x-3)+4(x-3)=0

x—-3=0 x =3( khong thuoc DKXD )
S (x-3)(x+4)=0< &

x+4=0 x=-4
Vay: S ={-4}.

Vi du 5. Giai phuong trinh:

a) (l+2j:(l+2j(x2+l); b) (x+l+§] :(x—l—ij ;

Loi giai

a) BPKXD: x#0.

2
l+2:(l+2j(x2+1)<:> oy _ (1+2X)(x H) <:>1+2x=(1+2x)(x2+1)
X X X X

& (1+2x) (" +1)=(1+2x) = 0 < (1+2x) (x* +1-1) =0

5 x=0 x=0 (khong thuoc DKXD)
S A+2x)x =0 &

1+2x=0 x=-1/2



1
Vay: S=<——>+.
ay {2}

IDANG 4. XAC DINH GIA TRI CUA A BE BIEU THUC CO GIA TRI BANG HANG SO K CHO TRUG(
1. Phuwong phap giai

- Gid sir biéu thire chia a 1a A(a)
- Muén tim gia trj cia a d€ biéu thitc 4(a) bang k ta xem a nhu 4n va gidi phuong trinh A(a)=+k

2. Vidu

Vidu 1. Tim céc gid tri cia a sao cho cac biéu thuc sau c6 gia tri bang 2 :

3a-1 a-3 10 3a-1 7Ta+2
a) + b) —— -
3a+1 a+3 3 4a+12 6a+18
Loi giai
a) Giai phuong trinh Sa-l a—3:2 véian a.
3a+1 a+3

DKXD: a = —% va a#-3MTCQBa+1)(a+3).

3a-1 +a_—3=2<:> Ba-D(a+3)+(a-3)3a+1) _ 2@Ba+1)(a+3)
3a+1 a+3 (Ba+1)(a+3) (Ba+1)(a+3)

< Ba-1)(a+3)+(@a—-3)Ba+1)=2Ba+1)(a+3)
<3 +9%a—-a-3+3a*+a-9a-3=6a"+18a+2a+6

=-20a=12<a= —% = —%(thu()c DKXD).

3a—1+a—3
3a+1 a+3

. 3 r s
Vay voi a = 3 thi c6 gid tri bang 2 .

b) Ta c6 4a+12=4(a+3);6a+18=6(a+3).

10 3a-1 T7a+2 .
Ta giai phuong trinh: — — — =2
glaip 5 3 4a+12 6a+18 ()

DPKXD: a #-3; MTC : 12(a +3)

o 40a+3) 3Ga-D)_2Ta+2)_24(a+3)

12(a+3) 12a+3) 12a+3)  12a+3) O derd) =Gl mafar2)=2dat3)

*)

< 40a+120-9a+3-14a-4=24a+72 < -Ta=-47 < a=47/7 (thuoc bPKXD)

A e 47 10 3u-1 Ta+2
Vay véi a=— thi —— —
7 3 4a+12 6a+18

c6 gi tri bang 2 .

D. BAI TAP TU LUYEN
Cau 1. Giai cac phuong trinh:



a) (5x+2)(x=7)=0; b) 15(x+9)(x—3)(x+21)=0;

c) (xz—l)(x+3)=0; d) (x2+1)(x2+4x+4)=0;
e) x’—x—6=0; g) X’ +5x+6=0;
h) x> +x-12=0; i) x*+2x —2x* +2x-3=0
Loi gidi
a) S={—§;7}; b) §={-21;-9;3}; ) S={-L1;,-3};
d) S={—2}; e)(x+2)(x—3)=0; 2) (x+2)(x—3):0;
h) (x—3)(x+4):O; 1) (x—l)(x+3)(x2+l):0

Cau 2. Giai cac phuong trinh:

a) (x—1)(x" +5x—2)—x +1=0; b) x* +(x+2)(11x—=7)=4;
) X’ —x(x+1)+1=0; d) X +x>+x+1=0
Loi giai

8) (x=1)(x" +5x-2)=(x’ =1) =0 (x=1)[ (x* +5x=2) (¥ +x+1) | = 0 = (x~1)(4x-3) =0
b) (x* —4)+(x+2)(11x=7) =0 < (x+2)(12x-9) =0

c) x° +1—x(x+1):O<::>(x+1)(x—l)2 =0

d) x3+x2+x+l:0<:>xz(x+1)+(x+1):0<:>(x+1)(x2+1):O

Cau 3. Gidi cac phuong trinh:

a) x>’ —7x+6=0; b) 2x° —3x+5=0; c) 4x* —12x+5=0
Loi giai
5 51

a) S=1{L;6}; b) S=4-1,=¢; C) S=17:%

5=l 5-{-13] s-{53)

Céu 4. Cho biéu thire: 4=(5x-3y+1)(7x+2y-2).

a) Tim x sao chovai y=2 thi 4=0. b) Tim y sao cho vai x=-2 thi 4=0
Loi giai

2
a) x=l;x=—7; b) y=-3;y=8

Cau 5. Giai cac phuong trinh :



a) 9x(3x = 7)(5x+6)=0; b)(4x+1+1j(8x_3—3j=0

3 7
Loi giai
7 6
a) S={O;§;—§}; b) §={-1;3}.
Cau 6. Giai cac phuong trinh :
a) x> —(x+3)2x—11)=9 : b) (x=2)(x* -3x+1)+8=x".
Loi giai

a)(x+3)(x-3)-(x+3)2x-11)=0<= (x+3)(—x+8)=0. Vay § ={-3;8}
2 (3 Q)= W&y 2} — Av O .3
b) (x—2)(x" —3x+1)—(x’ -8) =0 (x—2)(-5x-3)=0. Vay § {2, 5}

Cau 7. Gidi cac phuong trinh :
a) 3x* —4x-4=0 : b) X’ =3x+2=0
Loi gidi

a) (x—2)(3x+2)=0.Vay § = {2;—%}

b) (x—D)(x* +x-2)=0 & (x=1)*(x+2) = 0; Vay §={1;-2}
Céu 8. Cho biéu thitc P =(8x+5y—4)(x—3y+6)=0.
a) Tim cac gia tri cia x sao cho vdi y=4 thi P=0;
b) Tim cac gia tri cia y sao cho véi x =—1 thi P=0.
Loi gidi

a)Vbéi y=4 tacd: 8x+20—-4)(x—12+6)=0<= Bx+16)(x—6)=0= xec{-2;6}

b) V61 x=-1 tacod: (-8+5y—-4)(—1-3y+6)=0<= (5y—12)(-3y+5)=0 =y e{%,%}

Cau 9*. Cho phuong trinh : 2x° +5x> —8x—4m =0 (1)

Biét x = -2 1a mot nghiém cua phuong trinh (1). Tim cic nghiém con lai ctia phwong trinh do.
Loi gidi

Thay x =-2 vao phuong trinh da cho ta dugc: —16+20+16-4m=0< m=5.

Véi m=5 thi phuong trinh da cho tro thanh: 2x” +5x” —8x—20=0 < (2x+5)(x+2)(x-2) =0

S:{—é;—2;2}
2



A s 5
Viay cac nghiém con lai la x = > vax=2.

Tai liéu phat hanh trén website Tailieuchuan.vn
Cau 10. Giai phuong trinh:
4x-8 X’ —x—-6

=0; by ———=0
2x% +1 ) x-3
x+5 1 2x-3 12 1-3x 1+3x
c) ——= d) > = - .
3x-6 2 2x-4 1-9x 1+3x 1-3x
Loi giai
a) x=2; b) x=-2; c) x=25/7,; d) x=-1.

Cau 11. Giai cac phuong trinh:

9 2x-1 3x-1 x4l 512

a) S+ 2 - > b) = +1;
x —-16 x+4 4-x x—=2 x+2 x -4
x+l  x-1 3

X +x+l X —x+1 x(x4+x2+l)'
Loi giai

a) MTC : x* —16;5 = {8} . b) MTC :9x* —4;S = {8/3}.

¢) MTC :x(x4+x2+1):x[(x2+1)2—x2} =x(x2+x+l)(x2—x+l).

3

Vay S=1=

y 5={2)

Cau 12. Giai cac phuong trinh:

2) x+5:x+1_ : 8 : b) x+1 5 _ 212 1

x—1 x-3 x"—-4x+3 x—=2 x+2 x -4
Loi giai
a) MTC: (x—1)(x-3);S =0 b) MTC :x* -4,S=0.

Cau 13. Vi gid tri nao cia a deé cac biéu thuc sau c6 gia tri bang 2 :

2a-9 3a b) 3a+2 a-2

a) + + :
2a—5 3a-2 3a+4 a+4

Loi giai



Cau 14. Cho phuong trinh an x :
a) Giai phuong trinh véi a =-3. b) Giai phuong trinh vé1 a=1.
¢) Xac dinh a dé phuong trinh c6 nghiém x =0,5.

Loi gidi
x+3 x-3 24
x-3 x+3 x -9

a) Thay a =-3 ta c6 phuong trinh

Vay S ={-2}.
b) §=9.

1 1A 1
c) Thay x = 5 dugc phuong trinh an a . Giai dugc a=0,a = 3
Céu 15. Pinh a va b dé phuong trinh (x —1)a+ (2x+1)b =x+2 c6 tap nghiém 1a R (v sd
nghiém x e R).

Loi gidi

(x—Da+2x+)b=x+2<(a+2b—-1)x=a-b+2.

a+2b-1=0 {az—l

S=R< =
a-b+2=0 b=-1.

. X R , “n z +2 +1
Cau 16. Dinh m dé phuong trinh sau c¢6 nghiém duy nhat: al = x_l
xX-m x-—

Loi giai
DKXD :x#m va x#1.

x+2 x+1
=—— S mx=—m+2.
x—-m x-—1

Phuong trinh ¢6 nghiém duy nhat khi va chi khi :

0
mz m=#0
— meim#l
" 2
2—m m#-2.
=1
m
. : . -2
Cau 17. Pinh m d€ phuong trinh sau vo6 nghié¢m: x+m+x =2
x+1 X
Loi giai

m=1m=3.

Cau 18. Giai cac phuong trinh sau :



2x—1 6 1 1 10
= b) + = .
x =1 3x+1 x+3 x-1 (x+3)(x-1)

a)
Loi gidi

a) x=35; b) x=4,

Cau 19. Giai cac phuong trinh sau :

2 —
2 4 241 by 61 265 4

X+l X—x+l O+l X+l x-3  (x+D)(x-3)
Loi gidi

a) DKXD: x #—1, Bién d6i phuong trinh vé dang : x> +5x+4=0< (x+1)(x+4) & {x 4"

X=-

Giatri x=—1 biloai. Pap s6: S ={-4}.

b) DPKXD : x#—-1:x#3.

Bién d6i phuong trinh vé dang : 3x=9 < x =3 (loai).

Vay phuong trinh v6 nghiém.

Cau 20. Giai cac phuong trinh sau :

6 1 13 _ b 2(x=5)  x-5
¥’ =9 2x-7 (x+3)2x-7)’ ¥’ +4x+3 x*+5x+6

a)
Loi giai

a) x¢i3;x¢%. Bién doi phuong trinh vé dang x’ +x—6=0<:>(x—2)(x+3)20©{x 3
X=-

Gia tri x=-3 bi loai. Bap s6: S = {2}.
b) DPKXD : x#—-1;x#-2;x#-3.

Bién d6i phuong trinh vé dang :

(x—5)-[ ! 2 }:0
(x+2)(x+3) (x+1)(x+3)

.Gia tri x =-3 bi loai. Pap s6:5 = {5}

(x—5)(—x—3)=0<:>{x
X

_2x2—m 4

Cau 21. Cho phuong trinh ; =— .
x+1 x+1  x —x+1

Biét x =0 1a mot nghiém cua phuong trinh. Tim cic nghiém con lai.
Loi giai

- Thay x =0 vao phuong trinh da cho ta dugc m=3.



1 2x*-3 4
x+1 xX+1  x*—x+1

- Thay m =3 vao phuong trinh da cho duogc :

DKXD : x=-1.
Giai ra dugc x =0 hoac X=—5.Dépséz Xx=-5.
x+1 3x

B= , VO1 gia tri ndo cua x thi hai biéu thuc 4 va B

Céu 22*. Cho hai biéu thuc A = ; :
2x -3 X" —4

c6 cung mot gia tri ?
Loi giai
x+1  3x

A=B & =—
2x-3 x" -4

DKXD : x#1+2;x # % Bién d6i phuong trinh vé dang :

X =5 +5x-4=0x —4x" —x*+4x+x-4=0

& (x-4)(x* ~x+1)=0 & x =4(thoa min DKXP). Dap s6 : x=4 .



BAI 5. BAT PANG THUC VA TINH CHAT

A. KIEN THITC CO BAN CAN NAM
I. BAT PANG THUC

Nhidc lgi thir tw trén tap s6 thuwe:

Trén tap sb thuc, voi hai s6 ava b c6 ba trudng hop sau:

a) S6 a bang sd b, kihiéu a=b;

b) S6 a 1énhonsb b, ki hidu a>b;

¢) Sbanho honsd b, ki hidu a<b.

S6 a 16n hon hodc bang sé b, tic 1a a > b hodc a=b, ki hiéula a>b.
S6 a nho hon hodc bang sé b, tirc 1a a <b hodc a=b, ki hiéula a<b.
Khadi nigm bt ding thirc

Ta goi hé thirc dang a > b (hay a <b,a>b,a <b ) 1a bat dang thirc va goi a 1a vé trai, b 1a vé phai
clia bat ddng thirc.

Chu y

Hai bt ding thirc 1<2 va —3< -2 (hay 6>3 va 8>5 ) duoc goi 14 hai bt dang thiic cing chiéu.

Hai bat dang thire 1<2 va —2>-3 (hay 6 >3 va 5<8 ) duoc goi 1a hai bat dang thirc ngugc
chiéu.

Vi du 1. Xac dinh vé trai va vé phai ciia cac bat déng thirc sau:
a) 2>-7; b) a*+1>0.
Loi gidi
a) Vé trai 1a -2, vé phaila -7 . b) Vétraila a® +1, vé phaila 0.
Vi du 2. Viét bat dang thirc dé mo ta mdi tinh hudng sau:
a) Tuén t6i, nhiét d6 ¢('C) tai Tokyo la tren —5'C.
b) Nhiét do ("C) bio quan ctia mot logi sita 1a duoii 4°C.
¢) Bé duoc diéu khién xe may dién thi s6 tudi x ctia mot ngudi phai it nhat 1a 16 tudi.
Loi gidi
a)t>-5; b) t<4; c) x>16.
Bit ding thitc ¢6 tinh chét quan trong sau:
Néu a <b va b<c thi a<c (tinh chit bic ciu cia bat dang thuc).

Chu y. Tuong tu, cc thir tw 16n hon (>), 1én hon hogc bang (>)nhé hon hodc bang ( <) cling c6

tinh chat bac cau.



2024 2021

Vidu 3. Chimg minh ——>——.
2023 2022
Loi gidi
. 2024 1 . 2021 1 . 2024 2021
Ta c6 =1+ >1 va =1- <]l nén ——>—.
2023 2023 2022 2022 2023 2022

IL. LIEN HE GIUA THU TU VA PHEP CONG
Lién hé giira thw tw va phép cong

Khi cong cting mdt s6 vao hai vé ctia mot bt dang thirc ta duoc bat dang thirc méi cing chiéu véi
bat dang thtrc da cho.

Vi du 4. Khong thuc hién phép tinh, hay so sanh 2023+ (-19) va 2024 +(-19).
Loi gidi
Vi 2023 <2024 nén 2023 +(—19) < 2024+ (—19) < cong vao hai vé véi cung mot sd—19.
III. LIEN HE GIUA THU TU VA PHEP NHAN
Lién hé giira thu tw va phép nhdin

- Khi nhan ca hai vé ctia mot bat dang thirc v6i ciing mot s6 duong ta duge bat dang thirc méi ciing
chiéu voi bat dang thue da cho.

- Khi nhan ca hai vé cia mot bat dang thirc véi cuing mot s6 am ta dugc bat dang thiic mdi nguoc
chi€u véi bat dang thue da cho.

-Véibasd a,b,cva ¢>0,taco:
Néu a<b thi ac <bc; Néu a<b thi ac<bc;
Néu a >b thi ac>bc; Néu a>b thi ac>bc.
-Véibasd a, b, cva ¢<0, ta co:
Néu a <b thi ac>bc; Néu a <b thi ac>bc;
Néu a >b thi ac<bc; Néu a>b thi ac<bc.
Vi du 5. Thay ? trong cac biéu thirc sau bai dau thich hop (<, >) dé duoc khang dinh ding.
a) 3-(=7) 7 3:(-5) b) (=3)-(=7) 7 (=3)-(=5).
Loi gidi
a) Vi =7 < -5 va 3>0 nén 3-(-7) <3-(=5) < nhan ca hai vé ctia bat dang thirc vdi sb duong.
b) Vi =7<—5 va =3<0 nén (-3)-(=7) > (-3)-(-5). < nhan cé hai vé ctia bit dang thirc v&i s6 am.

B. GIAI BAI TAP SACH GIAO KHOA
2.6. Dung ki hiéu dé viét bat dang thirc twong tng voi mbi truong hop sau:

a) x nho hon hoac béng -2; b) m la s6 am;

¢) y 1a sé duong; d) p 16n hon hoic bang 2024.



Loi giai
a) x<-2; b) m<O0; c) y>0; d) p>2024.
2.7. Viét mot bat dang thirc phit hop trong mdi truong hop sau:
a) Ban phai it nhat 18 tudi méi duoc phép lai 6 to;
b) Xe buyt chd dugc tbi da 45 ngudi;
¢) Mirc luong tdi thiéu cho mot gid lam viée cta ngudi lao dong 1a 20000 dong.
Loi gidi

a) Goi x (tudi) 12 sb tudi cua ban, khi d6 bat dang thirc pht hop cho "Ban phai it nhat 18 tudi méi
dugc phép 1ai 6 t0" 1a x >18.

b) Goi y (ngudi) 1a sb nguoi xe buyt co thé chd dugc, khi d6 bat dang thirc phu hop cho "Xe buyt
chd dugce ti da 45 nguoi" 14 y<45.

¢) Goi z (ddng) 1a mirc luong cho mot gid 1am viée ciia nguoi lao dong, khi d6 bat dang thic phu
hop cho "Murc lwong t6i thiéu cho mot gid 1am viée ciia ngudi lao dong 1a 20000 dong" 14
z>20000.

2.8. Khong thuc hién phép tinh, hay ching minh:
a) 2:(-7)+2023<2-(-1)+2023; b) (-3)-(-8)+1975>(-3)-(-7)+1975.
Loi gidi
a) Vi -7<—-1nén 2:(-7)<2-(-1). Do d6 2-(-7)+2023<2-(-1)+2023.
b) Vi -8 < -7 nén (-3) . (-8) > (-3) . (-7). Do d6 (-3)-(-8)+1975 > (-3)-(-7)+1975.
2.9. Cho a < b, hay so sanh:
a) Sa+7 va 5b+7; b) —3a-9 va -3b-9.
Loi gidgi
a) Via<bnén S5a<5b,suyra Sa+7<5b+7.Vay S5a+7<5b+7.
b) Via<bnén —3a>-3b,suyra -3a-9>-3h-9. Vay -3a-9>-3h-9.
2.10. So sanh hai s6 a va b, néu:
a) a+1954<bh+1954 b) —2a>-2b.
Loi giai
a) Tacod: a+1954<b+1954. Suy ra: a+1954-1954 <bh+1954-1954 hay a<b. Vay a<b.
b) Ta c6: —2a >—-2b nén —2a (—%) < —2b-(—%j ,hay a<b. Vay a<b.

2.11. Chimg minh rang;

_2023>_2024_ b 34 26
2024 2023° 11 9

a)



Loi gidi
2023 2024-1_, 1 . .2024 2023+1 1

a) Taco — <1 va = + >1
2024 2023 2023 2023

12024 2024
2023 2024 . 2023 2024
Suyra ——<——,dod6 — > — .
2024 2023 2024~ 2023
byTaco o=l g 1 50320 2771 5 1 3 guyra 24520
11 11 11 9 9 9 1179
C. CAC DANG TOAN

| DANG 1. XAC PINH TiNH PUNG SAI CUA MQT BAT PANG THUC

1. Phuwong phap giai

- Van dung thu tu trén tap hop $6.

- Van dung lién hé gitra thir ty va phép cong, phép nhan.

2. Cacvidu

Vi du 1. Mdi bat dang thirc sau dung hay sai ?

a) 5+(=8)<1; b) (=2)-(=7)>(=5)-(3).
Loi gidi

a) 5+(-8) <1 dung vi -3 <1 la bat dang thirc dung.

b) (<2)-(=7) > (=5).(=3) sai vi 14 >15 1a bat dang thuc sai.

Vi du 2. Mbi khang dinh sau dung hay sai ? Vi sao ?

a) (=7)" =9<(=10)-(-4);

b) Thuong cia 15va —6nhd hon thuong cia—12va4 ?
Loi gidi

a) (=7)> —9=40;(-10)-(—4) =40 . Vay (=7)* -9 < (-10).(—4) 14 bat ding thirc dung.

b) 15:(-=6) =-2,5;(~12):4=-3. Vi —2,5 > -3 nén bit dang thirc 15:(-6) < (-12):4 1a bat dang

thire sai.

Vi du 3. Mdi bit dang thirc sau dung hay sai ? Giai thich.

a) X’ +3>3; b) —x*+1<1; c) <(x+2)°-5<-5

Loi gidi
a) Taco x* >0 véi moi x.Cong thém 3 vao hai vé ta duoc x* +3 >3 . Vay bat dang thirc
x> +3>3 ding.

b) Ta c6 —x* <0 véimoi x. Cong thém 1 vao hai vé ta duoc —x* +1<1. Vay bit ding thirc

x> +1<1 dung.

¢) Tacd —(x+2)* <0 voi moi x.Cong thém -5 vao hai vé ta dugc —(x+2)* =5<-5.



Vay bét dang thire —(x+2)* —5< -5 dung.

DANG 2. SO SANH HAI SO

1. Phuong phap giai

Van dung lién h¢ gitra thr tu va phép cong, phép nhan.

2. Cacvidu

Vidu 1. Cho a <b, hdy so sanh :

a)a—-3 vab-3 b) —Sa+1 va -5h+1
Loi giai

a) Ta co a <b.Cong thém -3 vao hai vé ta dugc a—3<b-3.

b) Tacd a <b.Nhan hai vé v6i -5 ta duge 5.2 >-5b. Cong thém 1 vao hai vé ta duoc
—Sa+1>-5b+1.

Vi du 2. Cho s6 a bét ki, hiy so sanh :

a)ava a—4; b) a—7 va a+5.
Loi giai

a) Taco 0>—4.C@ngthémavéohaivétaduqc a>a—4.

a) Taco —7<5.C@ngthémavéohaivétaduqc a—7<a+5.

Vi du 3. Cho s6 m bt ki, hdy so sanh m* véi m.
Loi giai

- Truong hop m <0 thi m* >0, dodé6 m* >m.

- Truong hop m=0 thi m* =0, dodé m> =m.

- Trudong hop 0 <m < 1. Nhan hai vé véi m >0 ta dwoc m> <m.

- Truong hop m=1 thi m* =1, do d6 m* =m.

- Trudong hop m >1. Nhén hai vé véi m ta duwgc m® >m.

Tom lai :

-Néu m=0 hoic m=1thi m*=m.

-Néu m<0 hoic m>1 thi m*>m.

-Néu 0<m<1 thi m* <m.

Nhan xét: Qua két qua trén ta thiy khang dinh m’ luén ludn 16n hon m 13 mot khing dinh sai.

DANG 3. CHUNG MINH BAT PANG THUC

1. Phuwong phap giai
Cach 1. Bé ching minh A >B ta ching minh A—B>0.




Pé chimg minh A <B ta chimg minh A-B<0.

Céch 2. Dung phuong phép bién dbi tuong duong :A>B< C>D & ... M>N.
Néu M >N ding thi A >B ding.

Cach 3. Dung céc tinh chét cua bat dang thirc

Tir bat dang thie da biét, ta dung cac tinh chét ciia bat déng thirc dé suy ra bt dang thirc phai ching
minh.

2. Cacvidu
Vi du 1. Ching minh bat ding thirc a* +b* > 2ab .
Loi giai
Xét higu (a® +b)—2ab=(a—b)’ >0. Vay @’ +b* > 2ab (ddu "=" xdy ra khi va chi khi a=b ).
Vi du 2. Cho a > 0;b>0. Chttng minh rang :%+EZ 2.
a
Loi giai

2, 2 2
Taco 2423200 o 24P g5 @tb=2ab., (a-by .,
a b a ab ab

Bét ding thirc cudi cuing hién nhién diing nén bat ding thirc da cho 1a dung (dau "=" xay ra khi va
chikhi a=b ).

.11
Vi du 3. Cho a>b>0.Ch1’rngminhréng—<g.
a

Loi gidi
Tacd a>b>0 nén ab>0, do do Lb>0.
a

A 5 s A A 2 ’ s A 1 1 1 1 1

Nhan ca hai vé cta bat dang thuc a > b vdi s6 duong — ta dugc : a. — >b-— hay —>—. Do
ab ab ab b a

1 1
do —<—.

a

Vidu 4.Cho a>b va m>n.Chimg minh ring a+m>b+n.
Loi giai
Taco a>b.Cong m vao hai vé ta duoc a+m>b+m (1)

Tacdo m>n.Congb vao hai vé ta duoc: b+m>b+n (2)

T (1) va (2) suyra: a+m>b+n (tinh chit bic cau)

ViduS. Cho a,b,c>0. Chﬁngminhréng: a+b+b+c+c-ga >6.
c a




Loi giai

LA, a+b b+c c¢c+a a b b ¢ ¢ a a ¢ b ¢ b a
Xétvetrai: T = + + =—4—F+—F—+—F—=| —F+— [+ —+— |+| —F+—|.
c a b c ¢ a a b b c a c b a b

T>2+2+2 (Ap dung két qua 6 vidu 2) < T>6. (ddu"=" x4y rakhi va chikhi a=b=c).

DANG 4. AP DUNG BAT PANG THUC DE TIM GIA TRI NHO NHAT, GIA TRI LON
NHAT CUA MOQT BIEU THU'C

1. Phuwong phap giai

-Néu f(x)>k(k 13 hing sb) va diu "=" xay ra khi va chi khi x =a thi gi4 tri nho nhat cta f(x) la
k khi va chi khi x =a. Ta viét minf(x) =k khi va chi khi x =a.

-Néu f(x) <k ( k la hang sd) va ddu "=" xay ra khi va chi khi x =a thi gia tri 16n nhét cua f(x)
1a k khi va chi khi x =a. Ta viét max f(x) =k khi va chikhi x=a.

2. Cacvidu
Vi du 1. Tim gié tri nho nhét cia biéu thirc A = x* —6x+10
Loi giai
Tacod: A=x"—6x+10 =x> —6x+9+1 =(x—3)* +1>1(d4u "=" xay ra khi va chi khi x=3.
Do d6 min A =1 khi va chi khi x =3.
Vi du 2. Tim gi4 tri nho nhat cta biéu thirc B =5x>—10x+3.
Loi giai
B=5x"—10x+3 =5x" =10x+5-2. = 5(x* =2x+1) -2 = 5(x—1)’ =2 > ~2(du "=" xdy ra khi va
chikhi x=1).
Vay min B =-2 khivachikhi x=1.
Vi du 3. Tim gié tri 16n nhét cua biéu thic C=—x” +5x—4.

Loi giai

2
C=—x'+5x—4=—(x"—5x+4)=- x2—2-§x+£—§+4]=— A
27 4 4

2
S ) +2S2(déu n=n xéyrakhivéchikhixzi)
2) 474 2

Vay maxC=2 khi x=§.
4 2

ey £, .2 , 1 .
Vi du 4. Tim gié tri 16n nhat cta biéu thtc D=5-x—— vdi x> 0.
X

Loi giai




Ta co: D=5—x—l =5—(x+lj.Vi x+122 nén D <3 (dau "=" xay ra khi va chi khi
X X X

x:l<:>x=1 ).
X

Vay max D =3 khi va chi khi x =1.
Vi du 5. Tim gi tri nho nhét cua biéu thirc E = 2x* +8x +y* —10y +43.
Loi giai
Tacd: E=2x"+8x+1y* =10y +43 =2x> +8x+8+ 1> —10y +25+10
=2(x* +4x+4)+(y—5)° +10
=2(x+2)*+(y—5)* +10>10 (dau "=" xay ra khi va chikhi x=-2 va y=5).
Vay minE =10 khi va chikhi x=-2 va y=5.

2x—1

2+2

Vi du 6. Tim gi4 tri nho nhét cua biéu thic F =

Loi giai

2x—1 _x2+2x+1—x2—2 3 (x+1)° _x2+2 3 (x+1)°

Ta co F:x2+2_ R P2 212 212 —1>—1.(d4u "=" xay ra khi va
chikhix=-1)
Vay min F=-1 khi va chi khi x =-1.
D. BAI TAP TULUYEN
Cau 1. Bat dang thtrc nao biéu thi dung thu ty cac s6 ? Vi sao ?
a) —-7<-6-1; b) 5(-3) > -16;
c) 12<(-3).5; d) 4(-2)> (-7)(-2)
Loi giai
a) Bung. b) Dung. ¢) Sai. d) Sai.
Cau 2.

a) Sosanh a—1 va a;—2b va -2b+1.

b) Cho a<b sosanh 2a va 2b+1;-3a va -3b—1.
Loi giai

a) a-l<a;-2b<-2b+1.

b) 2a <2b+1;-3a>-3b—-1.

Cau 3.

a) Cho a # 0, hiy so sanh a> va 0;—a” va 0.



b) Sosanh a®>+1 va 0:—a*> -3 va 0.

Loi gidi
a) a’ >0;—a’ <0. b) a’+1>0;-a* -3<0.
Cau 4. Cho 0<a<b, hdy so sanh :
a) a° va ab;b’> vaab.
b)a’ va b’;a’ va b’.
Loi giai
a) a’ <ab; ab<b*. b)a’<b’;a’<b’.
Cau 5. So sanh 2m véi m.
Loi giai

Ban phai xét ba truong hop : m=0;m > 0;m<0.

Cau 6. Cho a+3>b+3. Chimng minh ring —2a+1<-2b+1.
Loi giai

Tacd a+3>b+3=a>b=-2a<-2b=-2a+1<-2b+1.

Céu 7. Cho x>0 va y<0.Chimg minh rang x’y—xy*> <0.
Loi giai

x?y—xp* = xy(x—y). Sau d6 xét du cua tich xy, xét dau cta hiéu x—y.

Cau 8. Cho a,b,c la ba canh cia mot tam giac. Chung minh r?mg a< at 12) e .
Loi giai
Tacod a<b+c (bat dang thirc tam gidc). = 2a<a+b+c=a< a+12)+c'
Céu 9. Ching minh céc bat dang thirc :
a) abﬁ@ b) @’ +b*+c*+3>2(a+b+c).
Loi giai
(a+b)

a) abST<::>4abSaz+2clb+bz.<::>az—2ab+b2 >0 (a—-b)* >0

b)Tacd a*+1>2a;b* +1>2b;c* +1>2¢. Do dd  a* +b* +c* +3>2(a+b+c) (dau "="xay ra
khivachikhia=b=c=1).

Cau 10*. Tim gia tri nho nhét cia cac biéu thirc :



2
a) A=2x>+28x+101 by B= D" 6i k0.
X

Loi giai
a) A=2x"+28x+98+3=2(x+7)>+3>3. Do d6 min A =3 khi va chi khi x =—7.

2 2
et L Vix>0nén x4 32, dodo B4,
X X X X

b) B=

Vay min B =4 khi va chi khi x=l<:>x=1.
X

Cau 11*. Tim gia tri 16n nhit cua cac biéu thic :

a) C=—x"+5x b) D=2(1-x)(2x-1).
Loi gidi
a) C=—x2+5x=—(x2—5x) =— x2—2-§x+£—£
2 4 4

5\ 25 5)Y 25 25
|| x—=| == x|+
2) 4 2) 47 4

Do d6 maxC=2745 khi va chi khi ng.

1

[(2-2x)+(2x-D] eD<Ll g
4

4

b) D=2-2x)2x-1)<
, 1 e 4 3
Do dé maXD=Z khi va chi khi 2—2x=2x—1<:>x=z.

Cau 12. Cho a >b >0, ching minhl<%.

a
Loi giai

1 1 a-b 1 1

———= >0=>—>—

b a ab b a

Cau 13.

a) Cho a<b va c<d, ching minh a+c<b+d.
b)a, b, c,d duong va a <b,c <d. Chiung minh ac < bd.
Loi giai

a<b=a+c<b+c a<b=ac<bc
a) —a+c<b+d. b) = ac<bd.
c<d=c+b<d+b c<d=bc<bd

Céu 14. Ching minh cac bat dang thic :



a) (x+y) S2(x2 +y2)

b) x> +y* +2° +322(x+y+2)

2 2 2 2
N +y 4z 2(x+y+zj
3 3
Loi giai
a) (x+y)2SZ(x2+y2)<:>O£(x—y)2.
b) X+ Y +2+322(x+y+z) S (x—1)*+(y-1)*+(z-1) 2 0.

x4y 4z
3
<::>(x—y)2 +(y—z)2 +(Z—x)2 >0.

2
c) Z(x+;/+zj S 2x°+2y° +22° = 2xy—2yz—22zx >0

Céu 15. Cho a,b cung dau, hiy so sanh hai s6 (1+a)(1+b) va 1+a+b
Loi giai
(+a)1+b)=1+a+b+ab>1+a+b
Cau 16. Chirg minh rang néu hai s6 duong c6 tong khong ddi thi tich ciia chung 16n nhat khi hai
sd d6 bang nhau. Ap dung : Tim gia tri 16n nhat ciia A = (1—-x)(2—x) Vvéi %< x<l1.
Loi giai

2

Gia st x,y>0 va x+y=k (khong d6i).Taco : (x—y)+4xy = (x+y)* =k’ :xyé%.

A =l(2—2x)(2x—1) :max A4 :l

2 8
Céau 17. Chimg minh rang : Néu hai s6 duong c6 tich khéng doi thi téng ctia chung nhé nhét khi hai
s6 d6 bang nhau. Ap dung : Tim gia tri nho nhat cua :

2) B= (x+1)°

) 1 :
(vo1 x>0); b)C=X+—1(Vé'1X>1).
X_
Loi giai

a)B=x+l+224;minB=4c>x:lc>x:1.
X X

b)C:x—1+%+123;minC=3<:>x:2.
X—

dx+3

X+l

Céu 18. Tim gi tri nho nhat va 16n nhat cia D =

Loi giai



D X +4x+4-x"-1_ (x+2)*

1>-1.
x> +1 x> +1

. 4(x2 +1)—(4x2 —4x+l) :4_(2x_1)2

<4.
x> +1 x*+1

min D =—-1,max D =4



BAI 6. BAT PHUONG TRINH BAC NHAT MOT AN.

A.KIEN THUC CO BAN CAN NAM ' ﬂ
I. KHAI NIEM BAT PHUONG TRINH BAC NHAT MOT AN

Khdi niém bt phwong trinh bdc nhét mét in

Bit phuong trinh dang ax+b <0 (hodc ax+b>0;ax+b<0;ax+b >0 ) trong d6 $a, b$ 13 hai sb
da cho, a # 0 dugc goi 13 bat phuong trinh bac nhit mot an x .

Vi du 1. Bt phuong trinh nao sau ddy 1 bat phuong trinh bac nhat mot an x ?

a) 3x+16<0; b) -5x+5>0; c) X’ —4>0 d) -3x<0.
Loi gidi

a), b), d) I bt phuong trinh bac nhit mot an x .

¢) khong 1 bat phuong trinh bac nhat mot an x vi x> —4 1a mot da thirc bac hai.

Nghiém ciia bit phwong trinh

- 86 x, 1a mot nghiém cua béat phuong trinh A(x) < B(x) néu A(x,)< B(x,) la khing dinh dung.

- Giai mot bt phuong trinh 13 tim tit ca cac nghiém ciia bit phuong trinh do.

II. CACH GIAI BAT PHUONG TRINH BAC NHAT MQT AN

Cich gidi bit phwong trinh bic nhit mét in

BAt phuong trinh bac nhit mot an ax +b < 0(a = 0) dugc giai nhu sau: ax+5 <0 < ax < —b

. b . b
-Néu ¢ >0 thi x<——. -Néu a<0 thi x>——.
a a

Chii y. Cac bat phuong trinh ax+b > 0,ax+b < 0,ax+b >0 dugc giai twong tu.
Vi du 2. Giai bat phuong trinh —2x—-4>0.

Loi gidi
Tacd —2x—4>0 < —2x>0+4 « Cong hai vé ctia bat phuwong trinh véi 4 .

1 . A re A A 1 \ A <A A < J
S -2x>4 & x<4-(—5j<— nhan hai vé véi s6 am - 5 va doi chiéu bat dang thirc. x <-2.

Vay nghiém cta bt phuong trinh 1a x <—2.

Vi du 3. Ban Thanh c¢6 100 nghin dong Ban mudn mua mot cai bat gia 18 nghin dong va mot so
quyén v&, mdi quyén vo gia 7 nghin ddng. Hoi ban Thanh mua duoc nhiéu nhit bao nhiéu quyén
vo?

Loi gidi
Goi x (quyén) 13 s6 v& ma Thanh c6 thé mua. Theo bai ra, ta c6 bat phuong trinh:

7x+18£100<:>7x£100—18<:>7x£82<:>x£%



Vi s6 vé 14 s6 ty nhién nén Thanh c6 thé mua nhiéu nhit 11 quyén vo.
Chu y. Ta cling c6 thé giai dugc cac bat phuong trinh mot an dua duoc vé dang

ax+b<0, ax+b >0, ax+b<0, ax+b=>0.

Vi du 4. Giai cac bat phuong trinh:

a) 2x+5<3x—4; b) —3x+5>-4x+3.
Loi gidai

a)Taco 2x+5<3x-4 < 2x-3x<4-5-—x<-9<x>9

Vay nghiém cua bat phuong trinh 13 x> 9.
b) Tacd: —3x+5>-4x+3< 3x+4x>23-5<x>-2

Vay nghiém cua bat phuong trinh 13 x > 2.

Vi du 5. Mot ngan hang dang 4p dung 1ai suat giri tiét kiém ki han 12 thang 1a 7,4%/ nim. Ba Mai
du kién giri mot khoan tién vao ngan hang nay va can sb tién 13i hang nam it nhit 1a 60 triéu dé chi
tiéu. Hoi sb tién ba Mai cin gui tiét kiém it nhat 1 bao nhiéu (Iam tron dén triéu dong)?

Loi gidi
Goi x (tridu dong) 1a sd tién ba Mai can giri tiét kiém. Ta co s6 tién 13i giri tiét kiém x (triéu dong)
trong mot nam 14 0,074 - x (triéu dong).
Dé ¢6 s6 tién 14 it nhat 1a 60 triéu dong/nam thi ta phai c6:0,074x > 60 < x > 60:0,074
< x>810,81.
Vay ba Mai can giri ngan hang it nhat 811 triéu dong.

B. GIAI BAI TAP SACH GIAO KHOA
2.16. Giai cac bat phuong trinh sau:

a) x—52>0; b) x+5<0;
c) 2x—-6>0; d) 4x-12<0.

Loi gidi
a) x—-5>20 < x2>5.

Vay nghiém ctia bt phuong trinh d3 cho la x >5.
b) x+5<0 & x<-5

Vay nghiém cta bat phuong trinh di cho 1a x < 5.
c) 2x—-6>0= 2x>6x<-3

Vay nghiém cua bt phuong trinh da cho 1a x<-3.
d)4x-12<0<=4x <12 x<3
Vay nghiém cua bat phuong trinh da cho 1a x<3.

2.17. Giai cac bat phuong trinh sau:
a) 3x+2>2x+3; b) S5x+4<-3x-2.



Loi gidai
a) 3x+2>2x+3<3x-2x>3-2x>1

Vay nghiém ctia bit phuong trinh da cho 1a x >1.

b)5x+4<—3x—2<:>5x+3x<—2—4c>8x<—6<:>x<—%

Vay nghiém cta bat phuong trinh da cho 1 x < —% .

2.18. Mot ngan hang dang ap dung 1ai suat giri tiét kiém ki han 1 thang 1a 0,4% . Hoi néu mudn co
s tién 13i hang thang it nhat 13 3 triéu dong thi s6 tién giri tiét kiém it nhat 13 bao nhiéu (1am tron
dén tri¢u dong)?

Loi gidgi
Goi x (triéu dong) 1a sé tién gui tiét kiém (x > 0).

Khi d6 s6 tién 13i 1 thang 1a 0,4%-x =0,004x (tridu dong).

Dé s tién 13i hang thang it nhat 1a 3 triéu dong thi ta phai co: 0,004x >3 < x > 750.

Vay s6 tién tiét kiém it nhat 1a 750 triéu dong dé c6 sb tién 13i hang thang it nhat 1a 3 triéu dong.

2.19. Mot hang taxi ¢6 gia mo cira 1a 15 nghin déng va gia 12 nghin dong cho mdi kilomét tiép
theo. H6i véi 200 nghin dbng thi hanh khach c6 thé di chuyén duoc t6i da bao nhiéu kilomét (Iam
tron dén hang don vi)?

Loi gidi

Goi x 1a s6 kilébmét ma hanh khach dé co thé di chuyén véi 200 nghin dong (x>0).
Gia tién cho x km 14 12x (nghin dong).
Gid mo cira ciia taxi 1a 15 nghin dong nén so tién can thanh toan khi di x km 1a: 15+12x (nghin
dong).

.- . 185
Theo bai, ta c6:15+12x <200 < 12x <185 < x < E
Ma x>0 va lam tron dén hang don vi nén véi 200 nghin ddng thi hanh khach c6 thé di chuyén
dugc toi da 15 kilomét.

2.20. Nguoi ta ding mot loai xe tai dé chd bia cho mot nha may. Mdi thing bia 24 lon ning trung
binh 6,7kg . Theo khuyén nghi, trong tai cua xe (ttc 1a tong khdi luong t6i da cho phép ma xe c6
thé chd) 1a 5,25 tin. Hoi xe c6 thé chd duoc ti da bao nhiéu thung bia, biét bac 14i xe ning 65kg ?

Loi gidi
Doi don vi: 5,25 tan = 5250kg.
Goi x (thung) 12 s6 sita ma xe ¢ thé chd ( x € N*).

Khi @6, khéi luong sita ma xe ché 1a: 10x(kg).



Tong khéi lugng sita va bac tai xé 1a: 65+10x(kg) .

Do trong tai (tong khéi luong t6i da cho phép ma xe co thé cho) 1a 5250kg nén ta co:
65+10x <5250 < 10x <5185 < x<518,5.

Ma x e N nén xe tai d6 c6 thé cho toi da 518 thung sira.

C.CAC DANG TOAN

DANG 1. KIEM TRA GIA TRI x =a CO PHAI LA MOQT NGHIEM CUA BAT PHUONG
TRINH KHONG ?

1. Phuwong phap giai
Thay X =a vao hai vé ctia bat phwong trinh rdi tinh gié tri ctia hai vé.
- Néu duge mot bat dfmg thirc ding thi x =a 1a m{t nghiém.
- Néu duoc mot bat ding thirc sai thi x = @ khong phai la nghiém cia bat phuong trinh.
2.Vidu
Vi du 1. Kiém tra xem x = —5 c6 phai la nghiém ciia cac bat phuong trinh sau khong ?
a) 2x+7<1-3x b) x* >5—-4x
Loi giai
a) Thay x =—5 vao hai vé cta bat phuong trinh di cho ta dugc : 2.(=5)+7 <1-3(=5)hay -3 <16
(bat dang thirc dung).

Vay x =-5 la mot nghiém ctia bat phuong trinh da cho.

b) Thay x =—5 vao hai vé ctia bat phwong trinh da cho ta dugc: (=5)> > 5—4(=5)hay 25 > 25 (bat
dang thuc sai).

Vay x =5 khong phai 12 nghiém ctia bat phuong trinh da cho.
Vi du 2. Cho tap hop M ={-5;-4;...;-1;0;1;...;5} .
Hay cho biét nhirng phan tir ndo cta tip hop M 1a nghiém cua bat phuong trinh :
a)|x[<2 b) [x[>3 c) | x—4K5
Loi giai
a) Thir truc tiép ta thay cac sb 0;—1;1 1a nghiém cta bat phuong trinh | x|< 2.
b) Thir truc tiép ta thiy cac s6 —5;—4;4;5 déu 1a nghiém cta bat phuong trinh | x > 3.
¢) Thur truc tiép ta théy cac sb —1;0;1;2;3;4;5 déu la nghiém cua bét phuong trinh | x—4|<5.
Vi du 3. Cho tap hop A ={0;+1;+2;£3;}.

Hay cho biét nhitng phan tir nao cta tap hop A vira 1a nghiém cuia bat phuong trinh (1), vira la
nghiém ciia bat phuong trinh (2) dudi day

x> <9(1) 2x+3>1 ()




Loi giai
Thir truc tiép ta thay cac s6 0;1;2 ctia tdp hop A vira 1a nghiém cuia bt phuong trinh (1), vira la
nghiém ctia bat phuong trinh (2).

DANG 2. LAP BAT PHUONG TRINH CUA BAI TOAN

1. Phuwong phap giai

- Chon 4n s6 va dat diéu kién thich hop cho an sd.

- Biéu dién cac dai lugng chua biét theo 4n s va céc dai luong da biét.
- Lap bat phuong trinh biéu dién mdi quan hé giita cac dai luong.

2. Cacvidu

Vi du 1. Lap bat phuong trinh ctia bai toan sau : Quang duong AB dai 150km . Mot 6 td phai chay
tir A dén B trong thoi gian khong qua 3 gio. Hoi 6 t6 phai chay véi véan tde nao ?

Loi giai
Goi van tdc cua 6 to 1a xkm/h (voi diéu kién x >0 va nho hon hodc bf?mg vén toc t6i da cho phép
xe chay trén dudng).Suy ra thoi gian xe chay quang duong AB 1a 150 (gl0).
X
X N , N 1A . 150
Vi xe chay khong qua 3 gio nén ta c6 bat phuong trinh : — < 3.
X

Vi du 2. Nam nay 6ng 69 tuoi, chau 9 tu6i. Hoi sau bao nhiéu ndm nira thi ti s6 gitra tudi 6ng va
tudi chdu nho

hon 5.
Loi giai
Goi x 1a sb nam can tim (x € N*) .
Suy ra tudi cua 6ng luc d6 1a 69 +x . Tudi cua chau luc do 1a 9+ x.

+Xx

A N0 A A+ A \ A , i J 9 A r A \ 69
Theo d¢ bai, ti sO tudi 6ng va tuodi chau lic dé nhd hon 5 nén ta c6 bat phuong trinh : <5.

9+x

DANG 3. GIAI BAT PHUONG TRINH.

1. Phwong phap giai

Van dung quy tic chuyén vé va quy tic nhan dua bat phuong trinh vé dang ax <m (hay ax > m).
Ttr bat phuong trinh ax <m, suy ra :

* Néu a =0 thi bit phwong trinh 0x <m :

- Co nghiém la moi x voi m>0; Vo6 nghiém véi m<0;

. . n m
* Néu a > 0 thi bat phuong trinh ¢6 nghiém x <—;
a




A s 1.4 \ i ‘a m
* Neu a <0 thi bat phuong trinh ¢6 nghiém x > —.

a
2. Cacvidu
Vi du 1. Giai cac bat phuong trinh sau
4x-1 5-3x 2x-5 4x+3
a) < ; b) < .
9 6 18 10
Loi giai

- - 2(4x-1) 3(5-3
2) 4x-1_5-3x _ (4x )< (5-3x)
9 6 18 18

S8 x+9x<15+2 < 17x<17T= x <1

< 8x—-2<15-9x

2x-5 _4x+3 5(2x-5) 3 9(4x+3)

b
) 18 10 90 90

< 10x-25<36x+27

<:>10x—36x<27+25<:>—26x<52<:>x>5726<:>x>—2

Vi du 2. Giai cac bat phuong trinh sau :

_ 3(2x+1

2 Sx+2 _4x-3 b (2x )+1<3x+13.

5 4 20 10

Loi giai

S5x+2 4x-3
a) <

5 4

4(5x+2) 5(4x-3)
= 0 < 0 S 20x+8<20x-15<=20x-20x<-8-15<= 0x <23

Bét phuong trinh ndy v nghiém.
3(2x+1

b (2x )+1< 3x+13
20 10

3(2x+1) N 20 - 2(3x+13)
20 20 20

= S 6x+3+20<6x+26=6x—6x<26-3-20<0x<3

Bét phuong trinh niy c6 nghiém bat ki.

3x+17 _ 5x+22
>

Vi du 3. Tim nghiém chung ctia hai bat phwong trinh : I5

(1) va
30 24

Loi giai

Taog X H17 5x+22 3(3x+17) _ 2(5x+22)

15 30 30

o -x>-Tox<7(¥)

> < 9x+51>10x+44 < 9x—10x >44-51



_ _ 4(x—4 5(2x-27
Tacs © 4, 2x=27 (x )_120> (2x-27)
30 24 120 120 120

< 4x-16-120>10x-135

< 4x-10x>16+120-135 < —6x > 1 <:>x<—%(**)

Tur (*) va (**) suy ra nghiém chung ciia hai bat phuong trinh 1a x < —% .

Vi du 4. Tim nghiém nguyén 4m ctia bit phuong trinh : 2xtd_dx—7 > 2025 _2x-l

18 9 15
Loi giai
C2x+4 4x-7 2x-5 2x-1
Ta co — > —
3 18 9 15
30(2x+4) 5(4x—7) 10(2x—5) 6(2x—1)
= — > — < 60x+120-20x+35>20x-50-12x+6
90 90 90 90
-199 7
< 60x—20x—20x+12x>-120-35-50+6 <= 32x>-199 < x > c:>x>—63—2

Vi x 1a s nguyén am nén x € {~6;-5;—4;-3;-2;—1}

3x-1

Vi du 5. Giai bat phuong trinh : >2.
x+3
Loi giai
PDKXD: x#-3
Ta co 3x_1>2 <:>3x_1—2>0<:>M>0<:>x_7>0
x+3 x+3 x+3 x+3

{x—7>0véx+3>0 {x>7véx>—3 {x>7
=

x—7<0vax+3<0 x<7vax<-3 x<-3

D. BAI TAP TU LUYEN
Céu 1. a) Tim trong tap hop {-2;1,5;2;8} sb nao 1a nghiém cua bat phuong trinh 5y >2(y—1)+6

b) Tim trong tap hop {0;1;2;3;4} s6 nao 1a nghiém cua bat phuong trinh 13x+7 <—12x+57.
Loi giai

a) x =2 1a nghiém cta bat phuong trinh vi 5.2> 2(2—1)+6 <10>8.

b) x=0;x=1 1a nghiém ctia bat phuong trinh .

That vay, voi x=0 taco 0+7<0+57 <= 7<57;véi x=1taco 13.1+7<-12.1+57 < 20<45.



Céu 2. Cho bat phuong trinh 3x+5>3(x+4).
a) Chimg to rang céac gia tri —1;0;3 déu khong phai la nghiém ciia bat phuong trinh.
b) Tim tip hop nghiém cuta bat phuong trinh.
Loi gidi
a) x =—1 khong 1a nghiém cta bt phuong trinh.

That vay: véi x=-1 tacod 3.(—1)+5 > 3(—1+4) =2>9 (bfit phuong trinh sai); véi x=0;x=3

cling li luan tuong tu.

b) Ciing bang cach nhu trén ta thiy khong c6 gia tri ndo ctia x nghiém dang bat phuong trinh. Vay
tap nghiém ciia bat phuong trinh bang & (tip rong).

Céu 3. Cho bat phuong trinh 2x+1<2(x+3).

a) Chung to rang cac gia trj —1;—1;1;2; J2 déula nghiém cta bat phuong trinh.
b) Tim tap hop nghiém cuia bit phuong trinh.
Loi giai

1) Thay x =-2 vao bét phuong trinh ta ¢6 2.(-2)+1<2(-2+3) < -3 <2 (ludn ding). Vay
x =—2 13 nghiém ctia bat phuong trinh.

Ciing tuong tuy voi x =-1;1;2; V2 ta déu duogc bat phuong trinh ding. Diéu d6 ching to cac gia tri
-1;-11; 2;\/5 déu 1a nghiém cua bat phuong trinh.
b) Lay x=a (a batki, a € R) thay vio bat phuong trinh ta c6: 2a+1<2a+6 (d6 1a bt ding thirc
dang vi vé phai [udn 16n hon vé trai 6 don vi). Vay bét dang thirc nghiém dung véi moi x € R, nén
tap nghiém cuia bat phuong trinh 1a R .
Cau 4. Giai cac bat phuong trinh sau:
a) x+5>3;b) 2x-7<x;¢) 7x—2,4<0,4;d) 2-3x<-1

Loi giai
a) x+5>3ox>3-5x>-2 b) 2x-T<x o 2x—x<T7T& x<7

c) 7x-2,4<0,4=7x<2,8=x<2,8: 7<= x<0,4 d)2-3x<-1 3x<3<x2>1

Céu 5. Dya vao lién hé giita thir ty va phép nhan, chiing to rang hai bat phuong trinh sau tuong
duong

x>7 < x.m>T7.m(m>0) x>T7< xm<T.m(m<0)

Loi giai



Néu x =n 13 nghiém cta bat phwong trinh x > 7 thi n>7. Theo tinh chat lién hé gitra thu tu va
phép nhan thi tr n>7 thitacdén-m>7-m(m>0) suy ra x =n la nghiém cta bat phuong trinh
x-m>7T-m

Nguoc lai x =n 1a nghiém ciia bat phuong trinh x-m > 7.m thitacén-m>7-m theo tinh chat

lién hé giita thtr tuy va phép nhan ta c6 bat dang thirc n > 7, suy rax =n 1a nghiém cta bat phuong
trinh x >7. Do d6tacod x >7 < x.m > 7.m(m > 0)

V6i m <0 chiing minh hoan toan tuong tu.
Céu 6. Hai bat phuong trinh sau c6 twong duong khong? tai sao?| x|< 0 va 5x+6 < 5(x +1)
Loi giai

| x|< 0, rd rang khong c6 gia tri nio x thoa min bat dang thirc nay vi | x |> 0. Vay tap nghiém ciia

no la ¢
Bit dang thitc 5x+6 <5(x+1) < 5x+6<5x+5

Vé trai ludn 16n hon vé phai 1 don vi, nén khong c6 gié tri nao ciia x nghiém dang bt phuong
trinh, vay tap nghiém ctia n6 ¢

Do d6 bat phurong trinh |x [< 0 va 5x +6 < 5(x +1) tuong duong.

Céu 7. Bit phuong trinh (x—4)> > x(x—12) c6 bao nhiéu nghiém nguyén am ?
Loi gidi

Co ba nghiém nguyén am.

Céu 8. Tim s6 nguyén 16n nhat thoa mén mdi bt phuong trinh sau :

a) 9-5x>1,5; py X =17 S+l
20 15

Loi giai
a) x=1; b) x=-6.
Cau 9. Tim nghiém nguyén chung ctia hai bat phwong trinh :
a) 15x—4>8 va 7—6x>-20; b)§x+5>9vax_18>L

Loi giai
a) xe{l;2;3;4}; b) x >25.

3-2x -14

A . A T IE RT , . cr s o 3R , X
Cau 10. Tim tép hop céc gia tri cua x dé bicu thirc 16n hon gia tri cta biéu thic

Loi giai



e Z -2 -14 .
Giai bat phuong trinh : 3 s TS xlO .Papso: {x Ix<4}.

Céau 11. Cho phuong trinh 5x —4 =3m+2 (1) trong d6 x 14 an sé, m 1a mot s6 cho trudc. Tim gia
tri cia m dé phuong trinh (1) c6 nghiém duong.

Loi gidi
Giai phuong trinh (1) theo m dugc x = 3m5+ 6 .
x>0 3m+6 >0 m>-2.
Ciau 12. Giai cac bat phuong trinh :
2) 3(2x+1)+1>3x+52 b) 4x—1+6x—19g9x—11.
20 10 2 6 3
Loi giai
a) Ox > 81. Bt phuong trinh v6 nghiém. b) 0x <0 . Bt phuong trinh c6 nghiém
bat ki.
Céu 13. Giai cac bat phuong trinh sau:
%) 2x—l_3x—32x b) 5x—1+x+lgx
2 5 5 2
0 x_2x+3£x—l d) z 1_2Z+3_222
4 2 8
Loi giai
a) 2"2_1 33 e 52x—1)=2(3x—3) > 10x

c>10x—5—6x+6210x<:>10x—6x—10x25—6<:>—6x2—1c>x£%

b) <:>10x—2+5x+5£10xc>x£—%

c) bS:x>-5 d) DS:zﬁ—%3
Ciu 14. Voi nhitng s6 t nhién nao cta a dé:
a) Hiéu (5-5a)—(3a—3) duong? b) Tong (-25,5+5a)+(7,5—3a) 4m?

Loi gidi
a) a la nghiém ty nhién cua bat phuong trinh: (5—5a)—(3a—3)>0<5-5a—3a+3>0
& -8a>-8<axl



Vay a=0
b) Tuong tu ta cd —25,5+5a+7,5-3a<0< a<9.Vayala 0;1;2;3;4;5;6;7;8

Céu 15. Cho mot hinh chir nhat c6 mot canh 1a 8dm , tim canh thtr hai, biét rang chu vi cua hinh
chit nhat nho hon chu vi cia hinh vuéng canh 1a 6dm.

Loi giai
Goi canh kia cua hinh chir nhat 1a x,x > 0,x tinh bfing dm.
Vay chu vi cta hinh chii nhat 1a 2(8 + x)(dm)
Chu vi hinh vuéng la: 4.6 = 24(dm)
Theo dé bai ta c6 bat phuong trinh 2(8+ x) < 24 < 8+ x <12 < x < 4
Vay canh thtr hai cua hinh chit nhat nhé hon 4dm
Cau 16.
1) Chirng minh rang:

x+3x+5 . e,
a)T>O vO1 moi gia tri cia x.

—x*+2x-6 .. C e,
b) ———— <0 v&i moi gid tri cia x.

2) Tim gi4 tri 16n nhét hodc nho nhat cta cac biéu thic sau néu co:
a) M =4x" +4x+5 b) N=6x-3-x’

Loi giai

2
1)a) x2:3x:5=x2:2§x+2+2= x+§ +E
2 4 4

2 4
3) 11 3) 11
5 X+ | +— X+ | +—
N , X +3x+5 2 4 2 4 e g,
Vay ta co = ) ma > >0 v&1 mot gia tri cua x.
2
Do d6 #>O v&1 moi gid tri cia x.

P4 2x-6_ (¥ =20+1)=5 (o1 -5 L —(x-1)' -5

b
) 3 3 3

<0 v&i moi gia tri cia x.
2
—x"+2x-6

Do d6 — <0 v61i moi gia tri cua x.

2)a) M =4x* +4x+5=(2x+1)> +4>4. Vay gia tri nh6 nhit cia M =4 khi x:—%



b)N =6-9+6x—x"=6—(9—6x+x") =6-(3-x)* <6. Viy gid trj Ion nht cia M =6 khi x =3

. 13x—1
Cau 17*. Giai bat phuong trinh : 3x
S5x+4

>3,

Loi giai

- - 2x+13>0vas5x+4<0
13x-1 13x-1 2x+13<0©[ x va 5x o 6.5<x<_0.8

>3 -3>0<
5x+4 5x+4 5x+4 2x+13<0vasSx+4>0



LUYEN TAP CHUNG
PHAN 1. GIAI BAI TAP SACH GIAO KHOA
2 Xt +x

1
Vidu 1. Giai phuong trinh +— =—.
x—=1 x"+x+1 x -1

(1
Loi gidai
PKXPD: x #1. Quy ddng mau hai vé ctia phuong trinh:
(x2+x+1)+2(x—1)_x2+x X +3x-1_ x"+x
(x—l)(x2+x+1) x’ -1 x* -1 x -1

Suyra x* +3x—1=x"+x hay 2x—1=0.

Giai phuong trinh: 2x-1=0 < 2x=1< x= % (théa man DKXD)

Vay phuong trinh (1) c6 nghiém 1a x = % .

Vi du 2. Giai phurong trinh ——— 2 =_22x_6. )
x+3 x-3 x -9

Loi gidi
DKXDP: x#3 va x#-3.
x(x-3)-2(x+3) —2x-6 _x’-5x-6 -2x-6

uy dong mau hai vé ctia phuong trinh: = o =
Quy S P S (x+3)(x—3) x> -9 x>-9 x*-9

Suyra x> —5x—6=-2x—6 hay x> -3x=0.

Giai phuong trinh x* -3x=0 < x(x-3)=0< {x

Ta thdy : x =0 (thoa man DPKXP) hoic x =3 (khong thoa man PKXD).
Vay phuong trinh (2) c6 nghi¢ém 1a x=0.

Vidu 3. Cho a <b.Chtng minh ring:
a) 2a+1<2b+2,; b) 2a-5>-2b-7.
Loi giai
a)Toh a<b,taco 2a<2b.Suyra 2a+1<2b+1.(1).Vi1<2 nén 2b+1<2b+2.(2)
Theo tinh chit bic cau, tir (1) va (2) suy ra 2a+1<2b+2.
b) T a<b,tacd —2a>-2b.Suyra -2a-5>-2b-5.(3)
Vi -5>-7 nén -2b-5>-2b-7.(4)
Theo tinh chét bic cau, tir (3) va (4) suyra —2a—5>-2b-7.
B. BAI TAP



2.12. Gidi c4c phuong trinh sau:

a) 2(x+1)=(Sx—1)(x+1); b) (—4x+3)x =(2x+5)x.
Loi gidi

a)2(x+1)=(5x-1)(x+1) = 2(x+1)=(5x—1)(x+1) =0 <= (x+1)(2-5x+1) =0

x+1=0 {x:—l x=-1

(x+1)(3—5x):0<:>{3_5x:0 &

=
5x=3 ng
5

Vay phuong trinh da cho c6 nghiém la x =-1 ;x= %

b)(—4x+3)x=(2x+5)x©(—4x+3)x—(2x+5)x:0<:>x(—4x+3—2x—5)=0
x=0

x=0 x=0
<:>x(—6x—2)=0<:{ c{
—6x—-2=0

Vay phuong trinh da cho c6 nghiémla x=0;x= —%.

2.13. Bé loai bo x% mot loai tao doc khoi mot hd nudce, nguoi ta ude tinh chi phi can bo ra la

C(x)= 105(?x (triéu dong), v6i 0 < x <100. Néu bo ra 450 triéu déng, ngudi ta c6 thé loai bo
—-X
duoc bao nhiéu phén tram loai tao ddc do6?
Loi gidi
Theo bai, chi phi dé loai bo tao doc 1a C =450 triéu dong, nén ta c6 phuong trinh: " S(E)x =450.
—-Xx

50x

Giai phuong trinh: " =450 < 50x = 450.(100 - x) < 50x =45000-450x

0—x
& 50x+450x =45000 < 500x =45000 < x =90

Gia tri x=90 thoa man diéu kién 0< x <100 .
Vay néu bo ra 450 tri¢u dong, nguoi ta co thé loai bé duge 90% loai tdo doc do.

2.14. Giai cac phuong trinh sau:

2) 1 B 2 x4 b) 2x N 3 x-12
x+2 x*=2x+4 x*+8 x—4 x+4 x*-16

Loi gidi
1 2 x—4

a — =
)x+2 X =2x+4 x*+8




bKXD: x#-2.
Quy dong mau hai vé clia phuong trinh, ta duoc
x2—2x+4—2(x+2) x—4 x> —4x x—4

()c+2)()c2 —2x+4) (x+2)(x2 —2x+4) < (x+2)(x2 —2x+4) ()c+2)()c2 —2x+4)

Suyra x* —4x = x—4.(*)

Giai phudng trinh (*) :x2—4x:x—4<:>x(x—4)—(x—4):O<:>(x—4)(x—1)=0<:>{x

x =4 (théa man DPKXP) hoac x =1 (thoa man BPKXD).
Vay phuong trinh da cho c6 nghiémla x=4; x=1.
2x 3 x—12

b + =
)x—4 x+4 x*-16

DKXD: x#4 va x#-4.
Quy dong mau hai vé ctia phuong trinh:

2x(x+4)+3(x-4) x-12 2 +11x—12  x-12

(= 2)(x+4)  (-a)(x+4) (- A)(x+4) (x-4)(x+4)
Suyra 2x° +11x—-12=x-12. (¥)
Giai phuong trinh (*):

2x% +1lx—12=x-12 < 2x* +11x—-12-x+12=0
2x=0

2 +10x=02x(x+5)=0<
x+5=0

x =0 (théa man DPKXDP) hoac x =-5 (théa man BKXD).
Vay phuong trinh da cho c6 nghiém1a x=0; x=-5.
2.15. Cho a > b, chimg minh rang:
a) 4da+4>4b+3; b) 1-3a<3-3b.
Loi giai
a)Via>bnén 4a >4b,suyra 4a+3>4b+3.Ma 4a+4>4a+3 nén 4a+4>4b+3.
Vay 4a+4>4b+3.
b) Via>bnén —3a<-3b,suyra 3—-3a<3-3bh.Mal-3a<3 -3anén 1-3a<3-3b.
Vay 1-3a <3-3b.

PHAN 2. BAI TAP THEM
Cau 1. Giai cac phuong trinh sau

a) x’—5x+6=0; b) X’ +1=0

Loi giai



Trude hét phan tich vé trai thanh nhan tir: x* =5x+6 =x* —2x—3x+6=x(x—2)—3(x—2)
=(x-2)(x-3)

Vay x> =5x+6=0< (x—2)(x-3)=0
x—-2=0x=2 x-3=0x=3
Vay S={2;3}

b) X' +1=0& (x+1)(x* —x+1)=0

2
x> —x+1 =[X—%J +%>0, nén x> —x+1=0 vd nghiém x+1=0x=-1

Vay phuong trinh d4 cho c6 mot nghiém duy nhit x=—1 (S ={-1})

Cau 2. Gidi cac phuong trinh sau:

1) (x+2)3-2x)=0; 2) 5x+DH(A+x)=0
3) x> =3x+2=0; 4) X’ +x*—x-1=0
Loi giai
1) Vi tich ctia hai s6 bang 0 khi va chi khi mot trong céc thira s6 bang 0 . Nén mdi nghiém cta
phuong trinh (1) 1a mdt nghiém cua: Bjszzoo va nguoc lai.

Do vay muén giai phuwong trinh 1) ta giai hai phuong trinh nay:
x+2=0x=-2 3-2x=0<=x=15

Vay pt 1) c6 hai nghiém x =—-2,x=1,5 hay viét § = {-2;1,5}
\ 1 X 1
2)bS: x=-1va x=g hay viet S:{—l;g}

3) X7 -3x+2=0x" -2x—x+2 (x=2)(x-1)=0
Do d6 phuong trinh ¢6 hai nghiém x =2,x =1 hay viét § ={2;1}
4) X+ x* —x—1=x(x+ D)= (x+1) =(x" =1) (x+1) = (x + 1)’ (x = 1).

Nén X’ +x* —x-1=0< (x+1)’(x-1)=0.Do d6 S={-1;1}
Cau 3. Giai phuong trinh c6 chira an s6 & mau thic :

X 35 15 —-X 8 4x

1) - =— +1 2) + =— -1
x=5 x-2 x-7x+10 x—10 x-6 x"—-16x+60

Loi giai

1) Trude hét phai phan tich x> —7x+10=(x=5)(x—2). Vay MTC: (x—5)(x—2).



T dotaco DPKXD: x #5,x =2

Quy dong mau thirc va khtr mau thire & hai vé: x(x —2)—35(x—=5) =15+ (x - 2)(x = 5)
x> =2x-35x+175=15+x" —=Tx+10 & x> —2x-35x— x> +7x=—175+15+10

< —30x =-150 < x =5 khong thoa man DPKXD nén phuong trinh v6 nghiém.

8 4x

2) Vi x> =16x+60 = (x—6)(x—10), nén pt da cho c6 thé viét: ——=— -1
x-10 x-6 x"—-16x+60

x#10,x#6 nén PKXD =x#6,x #10. MTC: (x—6)(x—10)
Quy ddng va truc mau thirc ta c6: —x(x—6)—8(x—10) = 4x—(x2 —16x+ 60)

< —x+6x-8x+80=4x—x*+16x—60 < —x* + x> +6x—8x—4x —16x = —60—80.
< 18x=-140

140 70

Sx=——=
-18 9

X = %0 thoa man DKXD nén phuong trinh c6 nghiém la x = %O

Cau 4. Giai cac phuong trinh sau:

X+n x—n 1 X—n 2x a—-x 3x 3a® —ab-4b*
1) + = -t 2) = 212
m+n m-n m+n m —n m b—a a+b a -b

+

Loi giai

1) Trudc hét DKXD ctia phuong trinh [a m+n#0=> m=m=-n, m#n,m#0.
MTC (m—n)(m+n)m. Ta c6 phuong trinh:
m(x+n)(m—n)+(x—n)(m+n)m:m(m—n)—(x—n)m+2x(m2—nz)
& m’x—mnx+m’n—mn’ +m’x +mnx—m’n—mn® =m’ —mn—xm+mn+2m°x—2n’x
& 2mPx+mx —2m’x+2n’°x =mn’ —m*n+m’n+mn’ +m’ —mn+mn
=S x(2n2 +m) =2mn*> +m’ :m(2n2 +m)
Néu 2n* +m #0=m #2n* thi XZM:m

2n"+m
Nhu vay v&i m # —n,m # n,m #—2n" thi $p t$ c6 nghiém x =m
2)Trudc hét b—a#0=b+a,a+b+0=a=—-b.VaiyDKXD: a=b,a+-b.
MTC: (a —b)(a+b). Ta cé phuong trinh: —(a — x)(a +b) +3x(a—b) =3a* —ab —4b
& —a’ —ab+ax+bx +3ax —3bx =3a> —ab—4b*> < dax —2bx =3a’> —ab+a’ —4b* +ab

& 2Q2a—b)x=4a’ —4b’ =4(a’ —b) < 22a—b)x = 4a’ —4b* = 4(a’ -b*)



4(a2 —b2) 2(a2 —bz)

Vo6i 2a-b#0=a#b/2 thi x= =
2(2a—b) 2a—b

_ . 2(a*-b?)
Nhu vy voi a #b,a # —b,a #b/2 thi pt c6 nghi¢m x :ﬁ
a —
Cau 5. Gidi cac phuong trinh sau:
- 1 4
2) 7 N 8 37-9x b) 3

o1 P-2x41 X —x—x+1 (G-2x)? (3+2x) 9—4x’
Loi giai
a) X’ —l=(x-Dx+1) o x* -2x+1=(x-1)°
x3—x2—x+1=x2(x—1)—(x—1)=(x—1)(x2—1):(x—l)(x+1)(x—1)
Nén phuong trinh d cho c6 thé viét: 7(x —1)+8(x +1) =37 -9x < x =1,5 thoa man PKXP nén

phuong trinh c6 mot nghiém x =1,5

b) 9—4x’ =(3+2x)(3-2x) vi 3+2x¢0:>x¢—%,3—2x¢ O:x#%.

R 3 3 2 2
Vay bKXDb x;ta,x;é—z MTC: 3—-2x)"(3+2x)
Quy dong va khir mdu thirc ta c6: (3+2x)” —4(3—-2x)" =3(9-4x" ) <= x=0,9
x=0,9 théa man DPKXD, nén nghiém cua phuong trinh 1a x=0,9 (S ={0,9})
Cau 6. Giai cac phuong trinh sau:

4-2x 4  15x 4x° " 1 4 5

a)

- = - 2 + 2. .3 2
3 6x-3 x-0,5 32x-1) X +2x+1 x+2x"+x  2x+2x
Loi gidi
1
a) PKXD: x;tE, MTC: 3(2x-1)

Quy dong va khtr mau thuc ta c6: (4—2x)(2x—1)—4 =9x —4x* < x =8

x =8 thoa man DKXD nén phuong trinh c6 mot nghiém x=8 (S ={8})
b) X +2x+1=(x+ 1) x+2x" +x° = x(x+1)%;2x +2x> = 2x(x +1)

Vay PKXD: x #0,x # -1 MTC: 2x(x +1)
Quy dong va khtr mau thire ta ¢6:2x +8=52x < x =1

x =1 théa man BPKXD nén S ={1}.

Cau 7. Tim nghiém cta phuong trinh:



x—=2 x+3 2 432 TR
D T (s
x+2 x4 y =6y  y(6-Y) yooe
Loi giai
-2
X=2 _x+3 DKXD: x # -2, x# 4, MTC: (x+2)(x-4)
x+2 x-4
x_zzx+3:>(x—2)(x—4)=(x+3)(x+2)<:>x:£
x+2 x-4 !

x =12—1 thoa man diéu kién xéac dinh nén S = {%}
b) y=0,y=6, MTC: y(y—06)

' _4G-2y)
y(y—=6) y(6-y)

y =6 khong thoa man DPKXD nén bi loai ; y =2 théa man DPKXD nén § = {2}.

=) =-4(3-2y) & (y-6)(y-2)=0 = y=6,y=2

c) DKXD: y#0,y=-2

8y-5
8y-5_9% =8y’ +11y-10=9)> < »* —11y+10=0
y y+2
&y —y-10y+10=0= (y-1)(y-10)=0< y =1,y =10,
y=1Ly=10 déu thoa man diéu kién xac dinh, nén S = {1;10}.

3ax+12ab+5b* _2x-3b 3x-4a

Cau 8. Giai phuong trinh sau: — = .
9a” -b 3a+b b-3a

Loi giai
bKXDb: 3a+b¢0<:>a¢—2,3a—b¢0:>a¢§ MTC: 9a*> —b* = (3a—b)(3a+b).

Phuong trinh da cho c6 dang:

3ax+12ab +5b> = (2x —3b)(3a —b) + (3x —4a)(3a +b) < —12ax —bx = -25ab—2b*> —124°

_—(12a+b)a+2b) _
T —(12a+b)

< —(12a+b)x=—(12a+b)(a+2b)Vbi 12a+b#0=a # —% thi x +2b

Cau 9. So sanh céc biéu thirc sau:
a) 3,06-2,05 va 23,58:4,5

b)l+l va l+l
35 25

) 16-41 va15-41
8 8



Loi giai
a) 3,06-2,05=06,27;
23,58:4,5=5,24
nén 3,06-2,05>23,58:4,5
b) %<% nén %+%<%+%

c) 16 >15 nén 16—4%>15—4%

Céu 10. Cho a <b . Hiy so sanh cac sb sau:
avab+1l; a-2vab, a-5vab+1;, a+5 vab-1
Loi giai
a<b nén a+1<b+1nén a<b+l
a<bnéna-2<b-2néna-2<b
Tuong tutaco a—5<b+1
a+5 va b—1 khong so sanh duoc.
Céu 11. Cho bét ding thitrc a > b dién du > hodc < vao céc 6 tréng dé duoc bat dang thirc dung:

a) ~7,5a | | -7,5b

b) 0,12a [ | 0,12b
arb
9 53

1 1
d) ——a ——b
) 4 D 4
Loi giai
a) —7,5a<-7,5b;

b) 0,12a >0,12b

a_b

c) —>—;
5 5

d) —la<—lb
4 4

Céu 12. Xac dinh ddu cta a (a duong hodc a 4m) néu ta cé:
a) Sa<3a,

b) 8a > 5a,



¢) —19a <19a

d) —2004a > -2003a
Loi giai

a)tacd 5>3 ma Sa<3 athia<0

b) 8>5 ma 8a>5 thi a>0

¢) —19a <19a nén —19a+19a <19a+19a=38a>0=a >0

d) —2004a > -2003a nén —2004a +2003a > -2003a +2003a

=>-a>0=a<0

Céu 13. Ching minh ring a>b va ¢>d thi a+c>b+d
Loi giai

Néu a>b thi a+c>b+c ma c>d thi a+b>d+b.

Vay theo tinh chit bic cau thi a+c>b+d (dpcm)

Céu 14. Ching minh rang néu a>b va ¢ >d va a,b,c,d déu la so duong thi ac > bd
Loi giai

a>b thi ac>bc (vic>0),c>d nén bc>bd (vi d>0)

Vay theo tinh chit bac ciu ac > bd (dpcm).
Céu 15. Cho a,b e R. Chimg minh réng: 2(a’ +b” ) (a+b)’
Loi gidi
Xéthigu: 2(a* +b%)—(a+b)’ =2a° +2b* —a’ —2ab—b* =a’ —2ab+b* = (a—b)* 20, Va,b.
Viy 2(a’ +b) 2 (a+b)’.
Ding thirc xay rakhi a=b.
Nhan xét:
- Pé ching minh A > B ta xét hiéu A—B va chingté A-B>0.
- Bat dang thire (1) c6 thé viét lai nhu sau:

2 2 2
a +b > a+b
2 2

va (La+1b) <(P+1*)(a* +57).

Két qua tong quat cua bat ding thirc nay dugc ching minh trong cau 16 sau déy.

Céu 16. Cho bén sb a,b,c,d. Ching minh ring:



(ab+cd) <(a*+c*)(b* +d”)
dang thirc xay ra khi ad = bc hay % = %( v6i bd #0).
Loi giai
Tacod (2) < a’b* +2abcd +c*d* <a’b* +a*d* +c°b* +*d’
& 2abed < a*d* +¢*b* < a*d* —2abed +b*c’ >0 < (ad —bc)’ >0
Bét déng thie cudi ludn ding v6i moi a,b,c,d nén bat déng thirc (2) cling dung véi moi a,b,c,d.

Ping thirc xay ra khi ad = bc hay % = % .

Lwu y: Khi b hoic d =0, hién nhién (2) tro thanh dang thiic; & day ta xét b,d = 0.
Cau 17. Cho ba s6 a,b,c théamidn —1<a,b,c<4 va a+2b+3c<4.Ching minh rang
a’+2b% +3c¢ <36.

Loi gidi

20: 1 4H<0
— <
<0 (a+1)(a—4)<

a+1
Vi-1<a <4 nén

oa’-3a-4<0sa><3a+4 (1)

Ding thirc xay ra khi a=—1 hoic a=4.

Chirng minh tuong ty, ta cling c6: b*> <3b+4=>2b> <6b+8 (2)
va ¢> <3c+4=3c*<9c+12 (3)

Cong cac vé twong ng cua ba bat dang thic (1), (2), (3) ta dugc:
a’+2b* +3c* <3(a+2b+3c)+24<3.4+24

= a’ +2b” + 3¢’ <36( dpcm).
(a+D)(a-4)=0

beb-4=0 |77
+ —4) =
=<b=4
(c+1)(c—-4)=0 .
c=—
a+2b+3c=4
(a+1)a—4)=0 :
a=-—
2 L 1 B+D(b-4)=0
Dang thuc xdy ra khi =lp=4
(c+D(c-4)=0 .
c=-—

a+2b+3c=4

Ciu 18. Cho a, b, ¢ 12 dd dai ba canh ctia mot tam giac. Chirng minh rang:



a’> +b”> +c* <2(ab+bc +ca).

Loi giai
Ap dung bat dang thirc tam gidc, ta c6:
a<b+coa’ <ab+ca (1)
Tuong tu, ta cling co:
b* <bc+ab (2)
¢’ <ca+bc (3)
Cong cac vé twong ing cta ba bat dang thuc (1), (2) va (3), ta duoc:

a’+b* +c* <2(ab+bc +ca).

(o 1 1
Cau 19. Chung minh bat dang thuc : —+—2

voi x,y>0.
X 'y Xx+y
Loi giai
1 1 4 _
Xét hidu —+—— ZJ/(X+Y)+x(X+y) 4xy
X y Xty xy(x+y)
_xy+y2+x2+xy—4xy_xz_zxy+y2 ~ (x—y)?
xy(x+y) xy(x+y) xp(x+y)

Taco (x—y)> >0 (dau "="khi va chi khi x=y ).

1 1 4
xp(x+y)>0(vix,y>0). Dodé —+—- >0.

X y x+y

1 ,
Viy —+—2 (dAu "="khi va chi khi x= ).

X y x+y
Ciu 20. Ching minh bét ddng thitc 3(a” +5° +¢*)> (a+b+c)’.
Loi giai
Ta co 3(a2 +b° +cz)2(a+b+c)2
&3(a*+b +¢*)=(a+b+c) 20 < 3a* +3b° +3¢" —a’ —b’ - —2ab—2bc —2ca 2 0
< 2a* +2b* +2¢* —2ab—2bc—2ca>0 < (a—b)* +(b—c)’ +(c—a)* > 0.

Bét ding thirc cubi ciing dung nén bat dang thirc da cho 1a dung (ddu "=" khi va chikhi a=b=c).



BAI TAP CUOI CHUONG 11

PHAN 1. GIAI BAI TAP SACH GIAO KHOA
A. TRAC NGHIEM

2.21. Nghiém cua bat phuong trinh —2x+1<0 1a

A.x<l. B.x>l. C.xﬁl. D.le.
2 2

Chon B

Ta co: —2x+1<0<:>—2x<—1<:>x>%

Vay nghiém cta bit phuong trinh —2x+1<0 1a x> % .

3 X .
+ = la
2x+1 x-5 (2x+1)(x-5)

2.22. Piéu kién xac dinh cua phuong trinh

A.x;t—l. B.x;t—lvélx;t—S.
2 2
1
C. x#5. D.x;t—Evax;tS.
Loi gidai
Chon D

Taco: 2x+1)(x—5)=0 khi 2x+1#0 ; x-5=0.

2X+1¢Okhi2x¢—1hayx¢—% x=5#0 khi x#5.

Vay diéu kién xé4c dinh cua phuong trinh da cho 1a x # —% ;x#S.

2.23. Phuong trinh x—1=m+4 c6 nghi¢m 16n hon 1 véi

A.-m=>-4. B. m<4. C.m>-4. D. m<—4.
Loi gidgi

Chgn C

Tr x—1=m+4,suyra x=m+5. Theo bai, phuong trinh x—1=m+4 c6 nghiém 16n hon 1 nén ta
co: x>1.

Suyra m+5>1,dodo m>—4..

2.24. Nghiém cua bat phuong trinh 1-2x>2—-x 1a



A x>—. B.x<§. C. x<-1. D. x>-1.

Loi gidgi
Chon C

1-2x22—-x 2x+x22-1 x>l x<-1

Vay nghiém ctia bat phuong trinh da cho 1a x < 1.

2.25. Cho a>b. Khi dé ta co:

A. 2a>3b. B. 2a>2b+1. C. Sa+1>5b+1. D. -3a<-3bh-3

Loi giai

Chgn C

Tacod: a>b,suyra 5a>5b,dodd Sa+1>5b+1. Vay ta chon phuong an C.

B. TU LUAN

2.26. Giai cac phuong trinh sau:

a) 3x—1)" —(x+2)’=0; b) x(x+1)=2(x-1).
Loi gidi

a)(3x—1)’ = (x+2)’ =0 (3x—1-x-2)(3x—1+x+2) =0 < (2x—3)(4x+1)=0

3

X=—

=

4x=-1 1

2x-3=0 2x=3
= =
4x+1=0

Vay phuong trinh da cho c6 nghiém 1a x = % hodc x = —% .

b x(x+1)=2(x" —1) < x(x+1)=2(x* =1) = 0> x(x+1)=2(x+1)(x~1) =0
x+1=0 {x:—l

c>(x+1)(x—2x+2):Oc>(x+1)(—x+2):0c>Lx+2:0<:> s

Vay phuong trinh da cho ¢6 nghiém la x =—1 hodc x=2.
2.27. Giai cac phuong trinh sau:

X 2 x° 1 b 3

—_ = 2 ; b) - ) = .
x—=5 x+5 x"-25 x+1 x"—x+1 x +1

a)

Loi gidi

a) $\frac {x} {x-5}-\frac{2} {x+5}=\frac {x"2} {x"2-25}$



PKXD: x#5 va x#-5.

x(x+5)-2(x-5) _ x

uy dong mau hai vé cua phuong trinh, ta dugc: .
Quy dong PRtons T o545 (x-5)(x+5)

Suy ra x(x+5)—2(x—5)=x".(*)
Giai phuong trinh (*):

1 A1
x(x+5)=2(x=5)=x> = x> +5x-2x+10-x* =0 = 3x=-10 x=—?0 (thoa man dicu kién xac

dinh).
A . ~ . A s 10
Vay phuong trinh da cho c6 nghiém 1a x = 3
1 X 3
b _ -
) x+1 X —x+1 x’+1
DKXDP: x#-1.

2 —_ J—
Quy dong mau hai vé cua phuong trinh, ta dugc: X ooxtl x(x * 1) = 3
(x+1)(x2—x+l) (x+l)(x2—x+1)

Suy ra x° —x+1—x(x+1)=3.(**)

Giai phuong trinh (**) :x* —x+1-x(x+1)=3 < x* —x+1-x’ —x =3 2x=2

x = - 1 (thoa mén diéu kién xac dinh).
Vay phuong trinh da cho c6 nghiém la x=-1.

2.28. Cho a < b, hay so sanh:
a) a+b+5 voi 2b+5; b) —2a-3 véi —(a+b)-3.

Loi giai
a)Doa<b,nén a+b<b+b hay a+b<2b.Suyra a+b+5<2b+5.Vay a+b+5<2b+5.

b)Do a<b,nén a+a<a+ bhay 2a<a+b.Suyra —2a>—-(a+b),doddo —2a-3>—(a+b)-3.

Vay —2a-3>—-(a+b)-3.
2.29. Giai cac bat phuong trinh:
a) 2x+3(x+1)>5x—(2x—4); b) (x+1)(2x—1)<2x* —4x+1.

Loi gidgi
a)2x+3(x+1)>5x—(2x—4)<:>2x+3x+3>5x—2x+4c>5x+3>3x+4

<:>5x—3x>4—3<:>2x>1<:>x>%

Vay nghiém ctia bt phuong trinh di cho 1a x > % .



b)(x+1)(2x—1)<2x2 —4x+12x" —x+2x—1<2x* —4x+1

©2x2—x+2x—2x2+4x<1+1©5x<2®x<§

. 2
Vay nghiém cuia bat phuong trinh da cho 1a x < s

2.30. M6t hing vién thong nudc ngoai ¢ hai goi cude nhu sau:

Goi cwoc A

Goi cuoc B

Cudc thué bao hang thang 32 USD

Cudce thué bao hang thang 1a 44 USD

45 phtit mién phi

Khong c6 phut mién phi

0,4 USD cho mdi phat thém

0,25 USD/phut

a) Hay viét mot phuong trinh xac dinh thoi gian goi (phtit) ma phi phai tra trong cting mot thang cia
hai goi cudce la nhu nhau va gidi phuong trinh do.

b) Néu khach hang chi goi ti da la 180 phut trong 1 thang thi nén dung géi cudc nao? Néu khach
hang goi 500 phut trong 1 thang thi nén dung géi cudc nao?

Loi gidi
a) Goi x (phut) la thoi gian goi trong mot thang ( x >0 ).

Theo bai, phi phai tra trong cung mot thang cua hai goi cude 1a nhu nhau, ma cudce thué bao hang
thang ciia goi A nho hon goi B(32 < 44) nén thoi gian goi phai nhiéu hon 45 phut do tinh thém phi
cho phut goi thém. Ttc 1a x >45.

- Béi véi goi cude A :

- thoi gian goi thém la: x—45 (phut);

- phi can tra cho sb phut goi thém 1a: 0,4.(x-45) (USD);

- phi phai tra cho hang vién thong 1a: T, =32+0,4.(x—45) (USD).
- P6i voi goi cude B:

- Phi can tra cho x phut goi 1a: 0, 25x(USD);

- Phi phai tra cho hing vién thong 1a: T, = 44 +0,25x (USD).

Dé phi phai tra trong cing mot thang ciia hai gbi cude 1a nhu nhau thi ta ¢ phuong trinh sau:
1, =T,,hay 44+0,25x =32+0,4.(x —45).(*)

Giai phuong trinh (*) :44+0,25x =32+0,4-(x—45) < 44+ 0,25x =32+0,4x—0,4.45

< 0,25x-0,4x =32-18-44 < -0,15x =-30




x =200 (théa man diéu kién x >45 ).

Vay thoi gian goi ma phi phai tra trong cung mot thang cua hai goi cudc nhu nhau la 200 phut.

b) - Néu khéach hang chi goi toi da la 180 phut trong 1 thang, tirc 1a x <180 thi:

x—45<180—-45 hay x—45<135

Suy ra 0,4. (x—45)<54 nén 32+0,4.(x—45)<32+54 hay T, <86.

-0,25x <45 nén 44+0,25x<44+45 hay T, <89.

Khi @6, khach hang chi goi toi da 1a 180 phut trong 1 thang thi nén ding goi cuéc A dé mat chi phi
ré hon.

Néu khach hang chi goi t6i da 1a 500 phit trong 1 thang, tirc 13 x < 500 thi:

x—45<500—-45 hay x—45<455
Suy ra 0,4.(x—45)<182 nén 32+0,4.(x—45)<32+182 hay 7, <214.

0,25x <125 nén 44+0,25x <44+125 hay 7, <169.
Khi d6, khach hang chi goi tdi da 1a 500 phut trong 1 thang thi nén ding goéi cuéc B dé mat chi phi
ré hon.
2.31. Thanh tham du mdt ki kiém tra nang luc tiéng Anh gém 4 bai kiém tra nghe, noéi, doc va viét.
MB&i bai kiém tra c6 diém 13 sb nguyén tir 0 dén 10 . Piém trung binh ctia ba bai kiém tra nghe, noi,
doc ctia Thanh 1a 6,7 Héi bai kiém tra viét ciia Thanh can dugc bao nhiéu diém dé diém trung binh
ca 4 bai kiém tra duoc tir 7,0 trd 16n? Biét diém trung binh duoc tinh gan ding dén chit sé thiap phan
thir nhat.

Loi gidai
Téng diém ctia ba mén nghe, noi, doc cua Thanh khoang: 6,7-3=20,1~20 (do mdi bai kiém tra

c6 diém 1a sb nguyén tir 0 dén 10).
Goi x 1a diém bai kiém tra viét ctia Thanh ( 0< x<10,x € N*) .

Khi d6 diém trung binh bén bai kiém tra cta Thanh la: 204+ al)

20+x

bé diém trung binh ca 4 bai kiém tra duoc tir 7,0 tr& 1én thi: >7,0=20+x>28 < x=>8.

Ma 0<x<10,xeN" nén x e {8;9;10}.

Vay bai kiém tra viét cia Thanh cin dugc 8 diém hodc 9 diém hodc 10 diém dé diém trung binh ca
4 bai kiém tra duoc tir 7,0 trd 1én.

2.32. bé 1ap dodi tuyén nang khiéu vé bong ro cia trudong, thay thé duc dua ra quy dinh tuyén chon
nhu sau: moi ban dy tuyén s€ dugc ném 15 qua béng vao 16, qua bong vao ro dugc cong 2 diém;
qua bong ném ra ngoai bi trir 1 diém. Néu ban nao c6 so diém tir 15 di€m tr¢ 1€n thi s€ dugc chon
vao doi tuyén. Hoi mot hoc sinh muon dugc chon vao ddi tuyén thi phai ném it nhat bao nhi€u qua
vao ro?

Loi gidi
Goi x 1a s06 qua bong hoc sinh can ném vaoré ( 0<x<15,x € N*) .

S6 qua bong ném ra ngoai 1a: 15— x (qua).



Ném vio rd x qua bong dugc cong 2x (diém).
Ném ra ngoai qua bong bj trir 15— x (diém).

Vi vy, sau khi ném 15 qua bong thi hoc sinh d6 sé& c6 s diém 1a:
2x—(15-x)=2x—15+x=3x—-15 (diém).

Theo bai, dé dugc vao doi tuyén thi hoc sinh can c¢6 s diém tir 15 trd 1én, nén ta c6 bat phuong
trinh:

3x-15215 & 3x 230 < x >10.

Ma 0<x<15,xeN" nén hoc sinh d6 can phai ném vao rd it nhét 1a 10 qua bong thi méi dwoc chon
vao doi tuyén.

PHAN 2. BAI TAP THEM
Cau 1. Giai cac phuong trinh :

a) x> =9=2(x+3); b) (x-D)(B3x+10)=x" —x>.
Loi gidi
a)x’—9=2(x+3) & (x=3)(x+3)-2(x+3)=0 & (x+3)(x-3-2)=0 & (x +3)(x =5)=0
x+3=0 x=-3
o MBS
Vay § ={-3;5} .
b) (x—1)Bx+10) = x* — x?
& (r-DEx+10)-x*(x=1) =0 & (x—1)(3x+10-x*) =0
& (x=1)(x* =3x=10) =0 & (x—)(x+2)(x=5)=0

x=1
S| x=-2

x=5

Vay S ={-2;1;5}.

Cau 2. Giai cac phuong trinh :
-8 3(2x+1 - 2 1) 2 _ 6x—19
2 38 (2x+1) _4x 5 15, py BxHD (-3)°_ 29 22 _x(6x-19)

7 14 21 6 10 30 15

Loi giai

2 5x—8_3(2x+1) _4x-5
7 14

-1,5<6(5x-8)-9(2x+1)=2(4x-5)-63

< 30x—48—-18x—-9=8x-10-63 <= 30x—-18x—-8x=-10—-63+48+9
Sdx=-l6x=-4



Qx+1) (x=3)° 29x°-22 x(6x-19)
6 10 30 15

b)

& 5(4x” +4x+1)-3(x* —6x+9) =29x" —22-2x(6x-19)
< 20x% +20x+5-3x* +18x—27 =29x* =22 —-12x* +38x < 0x =0.

Phuong trinh nghiém ding véi moi x .

Cau 3. Gidi cac phuong trinh :

x—2 x+13 3x+2 2x+1 x—32
a) +— =1; b) + =5-——
x—=5 x"-=-25 x+4 x-=-2 x +2x-8
Loi giai
x—2 x+13
a + =1 1
)x—S x* =25 1)
PKXD : x = +5.

(D) :>(x—2)(x+5)+x+13:x2 —25< x*+3x-10+x+13=x"-25 < 4x=-28= x=-7(thoa
man DPKXD)

Vay §={-7}.

3x+2 2x+1 x—32
+ =5

b) e R
x+4 x-2 X +2x-8

(2)

Ta co : x2+2x—8:(x+4)(x—2)

PDKXD: x#—-4,x#2.

(2)= (Bx+2)(x—2)+(2x+1)(x+4) =5(x* +2x—8)—(x—32)
S 32 —6x+2x—4+2x* +8x+x+4=5x"+10x—40—x+32

& —4x=-8 < x=2 (khong thoa min DPKXD).

Vay §=0.

Cau 4. Giai cac phuong trinh :

2) 10—x+9—x+8—x+3=0; b) 2x+5+2x+7=2_x.
51 52 53 195 197 95

10—x_'_9—x+8—x_'_3:0<:> 10—x+1 N 9—x_'_1 N 8—)6_'_1 _0e 61—x+61—x+61—x:O
53 53 51 52 53



2x+5 2x+7 2x (2x+5 j(2x+7 j 2x
+ = -1 [+ -

b) = 1|=22-2
195 197 95 195 197 95

o 2190 2x190 _2x-190 o (1, 1 1) g
195 197 95 195 197 95

< 2x-190=0 V‘IL+L—L¢O & 2x=190 = x=95
195 197 95

Vay §={95}.
x+2m +x—m B mx(x+1)
x+3 x-3 x*=9

Giai phuong trinh trong céc truong hop sau :
a)y m=1; b) m=2; ¢c) m=1L6.

Cau 5. Cho phuong trinh :

Loi giai
DKXD : x =13

(1):>(x+2171)(x—3)+(x—m)(x+3):mx(x+1)<::>x2 —3x+2mx —6m+ x> +3x—mx—3m=mx* +mx

2

< 2x* —mx? :9m<:>(2—m)x =9m

Khi m =1 ta duoc x° =9 < x =3 (loai).
Khi m =2 taduoc 0x* =18, vd nghiém.
Khi m=1,6 ta duoc 0,4x”> =14,4 < x* =36 < x = +6 (thoa man PKXD).

Vay khi m =1 hodac m =2 thi phuong trinh v6 nghiém khi m =1,6 thi phuong trinh c6 nghi¢ém

X=%6.
A C g 5 .4 . 9
Cau 6. So sanh cac so sau: g va 7; 5,6784 va5,6775; 2—0 va 0,45

-17va-19
Loi giai
5 35 4 32 . 35 32 5 4
—=—; —=— ma —>—=>—>—
8 56 7 56 56 56 8 7
5,678 va 5,6775 c6 phan nguyén bang nhau, phan thip phan chit s6 thap han thtr nhat va tha hai bang
nhau. Chu s6 thap phan tht ba

8>7mnén 5,678>5,6775
9

—=0,45; -17>-19
20

Cau 7. C6 bat dang thirc sau khong?

p2.1 3 ol 11y,
24 73702 3



b) —7,65+4,35<4,5-8,35 ?
Loi giai

_5.3.7.20.7_10 7,
2°4 3

6 3 3 3

oo (328422 a2
2 3 2 3 3 3

Nén c6 bét dang thirc (hay noi khac di bat ding thirc trén 1a dung)
b) —=7,65+4,35=-3,30
4,5-8,35=-3,85 ma —3,30 > 3,85
Nén bat dang thtc trén 1a sai. (khong c6 bat ding thirc)
Céu 8. Hai s6 a , b 12 s6 duwong hay 4m néu ta cé:
a)a—-5>b-5vab>6
b) a-10>b-10 va a<-14
Loi giai
a)a—5>b—5 suyraa>b ma b>6 viy a>6 nén a,b déu la sb duong
b) a—10>b-10 suyra a>b ma a<-12,nén b<-12 vy a,b déu la s6 am.
Ciu 9. Cho bat dang thirc 6 > —4 . Hiy viét nhitng bat dang thirc méi néu:
a) Nhan hai vé cuia bat déng thue voi 3;-1;2;—4
b) Chia hai vé cuia bat dang thuc véi 2;-2;-1;
Loi giai
a)
6>—-41thi 6.3>-43=18>-12
6>—-4thi 6.(-1)<—-4.(-1)=-6<4

6>-4thi 62>-42=>12>-8
6> —4 thi 6.(~4) < —4.(-4) = —24 <16

b)

6 > —4 thi 6-l>—4-l:>3>—2
2 2

Tuongtutaco -3<2; —-6<4

Céu 10. Cho bit dang thirc ¢ <d . Ching minh rang cic bat dang thirc sau 1a ding:
a) —5¢>-5d ;

b) 0,05¢—1,7<0,05d —1,7



d)4-c>4-d.
e) 3c+15<3d +15

hy 0.8-<>08-2
5 5

Loi gidi
a) ¢ <d nhan cé hai vé ciia bt dang thirc véi -5 thi ta ¢6: —5.c > —5.d hay —5¢ > -5d
b) c<d nén 0,05¢<0,05d = 0,05¢—-1,7<0,05d—-1,7

c) chneni-cSi‘dziSi
10 10 10 10

e) c<d nén (-1)c>(-1)d=-c>-d nén 4—-c>4-d
h) Twong tu ta c6 bat dang thirc 0.8 —% >0,8 —%

Cau 11. Chimng minh rang néu a>b va a>0,b>0 thi 1 < 1
a

Loi giai
. A 1
a>0vab>0nén ab>0,suyra —>0

ab

Nhan ca hai vé cta bt phuong trinh a > b véi L >0 tacd: a L > b-L nén 1 > !
ab ab ab b a

Céu 12. Ching minh ring néu a>b >0 thi a” >b" ( n 1a s6 nguyén)
Loi giai
a>b

a>b
b 4

a>b

a"> b
Cau13.Cho 10<a<16, 2<b<4.Haytim a+b;a—b;a.b;a:b

Loi giai
12<a+b<20
6<a-b<l4 ;



20<ab< 64
E<a:b<8
2

Cau 14. Nguoi ta dinh xdy mgt cdn nha ma mat béng la mot hinh chir nhat voi hai kich thudc 1a a
va b(m) ma 7,5<a<7,6 va 5,4<b<5,5.Co6 thé xay ca can nha voi mat bﬁng khong nho hon

41m* dugc khong?
Loi gigi
40,5<ab<41,8

Nhu vay c6 thé xdy dung cin nha ¢ dién tich khong nhoé hon 41m?. D6 1a can nha voi chiéu dai
a=7,6m va chiéu rong b=5,5m.

Céu 15. Giai cac bat phuong trinh sau:

a) 5(x—1)+7<1-3(x+2); b) 4(x+8)-7(x-1)<12

c) 4x-1,5)-1L2>6x-1 d) ,7-3(1-x)<—(x—-1,9)
Loi giai

a)<:>5x—5+7£1—3x—6<:>5x+3x£5—7+1—6<:>8x£—7<:>x£%7

b) =< 4x+32-7x+7<12 < -3x< 27 x>9

)= 4x—6-1,226x-1<=4x—6x>-1+6+1,2 <= 2x>6,2 < x<-3,1
d)1,7-34+3x<-x+1,9<3x+x<1,9-1,7+3=4x<3,2< x<0,8
Cau 16. Vi gia tri nao cla x :

9—3x 16n hon gia tri cia phan thirc tuong Gng 5);; 2

a) Gia tri cua phan thuc

2x 16n hon gia tri ciia phan thirc twong ng 3 5; 3

b) Gia tri cuia phan thuc >

3x+2

c¢) Gia tri nao cua da thirc 7x+1 nho hon gia tri cua phan thu tuong tmg

17-2x

d) Gia tri cia phan thirc nhé hon gia tri cia da thirc tuong ing x +4

Loi giai
9-3x 5x-9
>
8 16

a) <:>2(9—3x)>5x—9<:>18—6x>5x—9

<:>—6x—5x>—9—18<:>—11x>—27c>x<?—z



542x 3,5+3x
> =

3 6
3x+2

b) 2(5+2x)>3,5+3x = 10+4x>3,5+3x < 4x-3x>3,5-10< x > 6,5

c) Tx+1< <:>21x+3<3x+2c>18x<—1<:>x<—%

17-2x

d) <x+4<17-2x<3x+12 & Sx<-5<x>1

Céu 17. Dya vao lién hé giita thtr ty va phép cong, ching té rang hai bat phuong trinh sau twong
duong: x>7<x+m>7+m (mla s6 bat ki)

Loi gidi
Néu x =n 13 nghiém cua bat phuong trinh thi n > 7.

Theo tinh chét lién hé giita thir ty va phép cong thi tir n>7 tacd n+m>7+m nén x=n ciing la
nghiém cua bat dang thttc x+m >7+m

Nguoc lai néu x =n 1a nghiém ctia bt phuong trinh: x +m > 7+ mthita cé n+m >7+m , ciing
theo tinh chat trén thi ta cling c6 n>7 cb6 nghiala x =n la nghiém cta bat phuong trinh x > 7

Tomlai x>7T < x+m>T+m.
Cau 18. Giai cac bat phuong trinh sau

3+x 2—x x—-3 2x-1
+ <

a) <0 b) x—+ 4
4 3 5 10
¢) 2 5150 AL TRt S
2 6
Loi giai
3+x 2-x
a) <0363+x)+42-x) <0 x>17 b)

4
& 10x-2(x—3)+2x—-1<40 = x<3,5

c)DS:y<% d)bS: y<-3

. . . R . ~ , 3 - 1 \ - 1 \ X
Cau 19. a) Véi gia tri nao cua x thi tong hai phan thue x4 va xS la s0 duong?

em 1 e o, Sy+l 3—-y
b) Vi gia tri nao cua y thi hi€u hai phan thue 4 3 va 2= 1a 56 am?

Loi giai

3x-1 x-1

a) x 1a nghiém cta bat phuong trinh + e >0

c>5(3x—1)+4(x—1)>0<:>19x>9<:>x>%.



Sy+1

b) y 1 nghiém ctia bat phuong trinh —3_?)} <0 y< %

Caiu 20. Giai bat phuong trinh dang (x —-aq, )(x -a, )(x - a3) >0 (1) hoac
(x—a)(x—a,)(x—a,)<0(2) véia, <a, <a,
Loi giai
Ta lam nhu sau: Bat P(x) = (x —-a, )(x -a, )(x -a, )
-Néu x=x, >a, thi x,—a, >0,x,—a, >0,x,—a, >0 nén P(x)>0.
a, <x,<a, thi x,—a, >0,x,-a,<0,x,—a; <0 nén P(x)>0
-Néu a, < x, <a, thi x,—a, >0,x,—a, >0,x,—a, <0 nén P(x)<0
-Néu x, <a, thi x,—a, <0,x,-a, <0,x, <a, nén P(x)<0.
Tir d6 ta c6 thé két luan tap hop nghiém cia phuong trinh (1): {x /x> a, } ) {x [a, <x< az}
Téap hop nghiém cua phuong trinh (2): {x/a, <x<a;}U{x/x<a}
Céiu 21. Giai cac bat phuong trinh sau:
a) (x—D(x-3)(x-2)>0 b) (x+2)(x=5)(x-6)<0
Loi giai
a) Bat phuong trinh a) tuong duong véi bat phuong trinh sau: (x —1)(x —2)(x —3) > 0
Vay tap hop nghiém ctia bat phuong trinh 1a x >3 val < x <2 hay S, ={x/x>3}u{x/1<x<2}
b) Phuong trinh b) twong dwong v6i bt phuong trinh: (x — (—=2))(x — 5)(x —6) < 0
Vay tap hop nghiém ciia bat phuong trinh 14 : {x/ x < 2} U{x/5< x < 6}

A , . L 42 , x2 —x+1 1
Cau 22. Chimg minh bat dang thtc —————2>—.
x +x+1 3

Loi giai

CxT-x+1_1 ¥ -x+1 1 3x* =3x+3-x"—x-1
Tac) V——2->—5—— 20 ; >0
X +x+1 3 x +x+1 3 3(x +x+1)

2<x2—2x+1) 2(x—1)°

3(x2+x+l) - 3(x2+x+1)20'

=

Bét déng thirc cudi cung ding nén bét dang thirc da cho 1a dung (d4u "="khi va chi khi x=1).
Cau 23. Chimg minh ring (ax +by)* < (a2 +b’ )(xz + yz) )

Ap dung : Cho 3x+4y =5, ching minh ring x* + y* >1.



Loi gii
Tacé (ax+by)’ S(a2 +l)2)(x2 +y2) & (ax+by)? —(a2 +l)2)(x2 +y2) <0
S a’x’ +2abxy+b’y —a’x’ —a’y’ —b’x’ -b’y* <0 < (azy2 —2abxy+b2x2) <0
& (ay—bx)* =0

Bét dang thirc cudi ciing diing nén bét dang thie da cho 1a dung (déu "="khi va chi khi ay = bx).
Apdung: Bx+4y)* < (32 Jr42)(x2 +y2)
5? <25(x’+)”). Do d6 x* +y* 21 (dhu "="khi v chi khi gz 2,

Cau 24. Tim gi4 tri nho nhét clia cac biéu thuc :

a) A=x>—3x+2 b) B=(x+y) —8(x+y)’ +17
Loi giai
2
a)A:xz—3x+2:xz—3x+2—l = X—3 —lZ—l(déu"f'xéyrakhivéchikhi x=i ).
4 4 2 4 4 2

Vay minA:—l khixzé.
4 2

b) B=(x+y)' ~8(r+ ) +17 =[ (x+y)* ~4] +121(dhu"=" xdy ra khi va chi khi (x+y)* =4 hay
x+y=12).
Vay min A=1khi x+y=%2.
Céu 25. Tim gia tri 16n nhat cta cac biéu thuc :
a) C=—x"+14x-70; b) D=—-x"+2x"+9
Loi gidi
a)Tacd: C=—x"+14x-70 = —x" +14x-49-21 =—(x—7)* —=21< —21(d4u "=" xay ra khi va chi khi
x=7)

Vay max C =-21 khi x=7.
b)Tacé D=—x*+2x>+9 =—x* +2x* -1+10
:—(x2 —1)2 +10<10 (déu "=" xay ra khi va chi khi x> =1 hay x==+1).

Vay max D =10 khi x ==1.

Céu 26. Giai bat phuong trinh

x—5£3(1,5—2x) 2x—5>x+1

a)
14 35 4 2

Loi giai



x—5 < 3(1,5-2x)
14 35

a)Taco:

2x-5 x+1

b) Tacod >T<:>2x—5 >2x+2 < 0x>17.

Bét phuong trinh nay v6 nghiém.

Cau 27. Cho bat phuong trinh a°x —ax >3 -x

a) Giai bat phuong trinh (1) khi a=2.

b) Chimg minh ring bt phwong trinh (1) luén c6 nghiém véi moi gié tri cua a.
Loi giai

a) Khi a =2 thi (1) tré thanh 4x —2x >3 —Xx

S4x-2x+x>3 <3 x>3 < x>1.

b) a’x—ax>3-x & dx-ax+x>3 < (az—a+1)x>3.

Vi a? —a+1:(a—l)2 +§>O véi moi gia tri cua a nén x>2;.
2 4 a —a+l1
Vay bat phuong trinh di cho ludn c6 nghiém véi moi gia tri cua a.
Cau 28. Tim nghiém chung ciia hai bt phwong trinh :
(x=52<x’+x+3 (l) (x+D(x=3)>x(x—4)

Loi giai
(e x*—10x+25-x"—x<3 & -11x<3-25 & -1lx <22 < x> 2.
3
Q) & x*=3x+x-3>x"—4x & Bx+x+4x>3 < 2x>3 <:>x>§
Két hop hai két qua lai ta duoc nghiém chung cta (1) va (2) 1a x> 2.

. 5x+1 _5x+9
Cau 29. Tim nghiém nguyén duong cua bat phuong trinh : x4 < x6 .

Loi giai

o 5x+1 _ 5x+9
=

Taco < 35x+1)<2(5x+9) & 15x+3<10x+18

& 15x-10x<18-3 < 5x <15 < x <3
Vi x nguyén duong nén x € {1;2;3} .

xP—x+5
—_ >

X +x+3

Cau 30. Giai bat phuong trinh : 1.

Loi giai

& 5(x=5)<6(1,5-2x) <5x-25<9-12x < 17x<34 < x<2.

(2)



o xP—x+5 xz—x+5—(x2+x+3) Dx+2

Taco > —1>0 < >0 =50

X +x+3 X +x+3 X +x+3

2
Vi x2+x+3:(x+%j +%>0 voimoi X néntacdo 2x+2>0< x<1
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