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BAT DANG THUC
BAT PHUONG TRINH BAC NHAT MOT AN

N,

¢ 0 BAT DANG THUC .
N

TRONG TAM KIEN THU'C

[

@B Bt géng thirc

Khi biéu dién s6 thuc trén truc s6, diém biéu dén sé bé hon ndm trudc diém biéu dién s6 16n hon. Chang han,
25 < —1<15.

25 1 0 1 15
© S6 a 16n hon hozc bang s6 b, tiic 1a a > b hosic a = b, ki hieu 14 a > b.
® Sb6 a nhé hon hodc bang s6 b, titc 1a a < b hodc a = b, ki hieu la a < b.

Ta goi hé thitc dang a > b (hay a < b, a > b, a << b) 1a bat ding thiic va goi a 1 vé trai, b 1a vé phai clia bat
déng threc.

B} 1inh chét bét déng thirc
2.1. Tinh chétbéc cau

|| © Tinh chat. Cho ba sb a, b, c. Néu a > b vi b > c thi a > ¢ (tinh chat bic cau).

A Tinh chat nay van ding vdi cic bat ding thic 6 dau <, >, <.
2.2. Tinh chétlién hé thi¥ tu va phép cong

® Hai bat ding thiic a > b va m > n dudc goi la hai bat ding thiic cung chiéu.

© Hai bat ding thiic a > b va m < n dude goi la hai bat ding thic ngudc chiéu.

Ta thay: Khi cong cling mot sé vao ci hai vé ctia mot bat diing thic thi duge mot bat déng thitc méi cing
chiéu v6i bat dang thic da cho.

Mot cach tong quat, ta co:

© Tinh chat. Chobasbda, b, c. Néeua>bthia+c>b+c.

A Tinh chat nay vin ding vdi cac bat dang thitc cé dau <, >, <.
2.3. Tinh chétlién hé thit tw va phép nhan

Khi nhan hai vé ctia mot bat déing thiic véi ciing mot s6 dwong thi duge mot bat ding thitc méi cung chiéu
véi bat déng thitc da cho.

Khi nhan hai vé ctia mot bat déng thic v6i cting mot sé6 am thi dude mot bat déng thic méi nguge chiéu
véi bat déng thitc da cho.

Mot cach téng quéat, ta co:
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© Tinh chat. Chobasd a, b, c va a > b.
@ Néuc>0thia-c>b-¢
@ Néuc<Othia-c<b-c.

A Tinh chat nay van ding vdi cic bat ding thic c¢é dau <, >, <.

@ CAC DANG BAI TAP

& Dang 1. Viét bét déng thirc va mét sé yéu 16 lién quan

> Vidu 1. Hay chi ra cac bat dang thitc dién td4 mdi khing dinh sau:

a) = nhé hon 5. b) a khong 16n hon b. ¢) m khong nhé hon n.
® Loi giai.
a) r <5b. b) a<b c) m>n.
$>Vidu 2.

Bién bao giao thong R.306 (hinh bén) bao téc do tdi thiéu cho cic xe co gidi. Bién c6
hiéu liyc bat buoc cac loai xe co gi6i van hanh véi téc do khong nhéd hon tri s6 ghi trén
bién trong diéu kién giao thong thuan lgi va an toan. Néu mot 6 to di tren dudng dé véi
téc do a (km/h) thi a phai thod man diéu kién nio trong cic diéu kién sau?

(A) a < 60. ®) a > 60. (©)a > 60. (D) a < 60.

® Loi giai.
Vi a khong nhé hon 60 nén ta c6 a > 60.
Chon dap an @

> Vidu 3. Viét bat dang thic dé mo td méi tinh hudng sau:
a) Tuan t6i, nhigt do ¢t (°C) tai Tokyo la tren —5°C.
b) Nhiét do ¢ (°C) bdo quan ctia mot loai sta 1a dudi 4°C.

c) Dé duge diéu khién xe méy dién thi s6 tudi z clia mot ngudi phai it nhat 1a 16 tudi.

® Loi gidi.

a) t > —b; b) t < 4; c) = > 16.

$>Vidu 4. Hay chi ra mot bat ding thic dién ta s6 a 16n hon 3. Vé trai, vé phai ciia bat dang thitc do 1a
gi?

® Loi giai.
Dé dién ta s6 a 16n hon 3, ta c6 bat ding thitc a > 3. Khi dé a la vé trai, 3 1a vé phai ciia bat dang thiic.
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> Vidu 5.

Khi di duong, ching ta c6 thé thiy cac bién bao giao thong bao hiéu gisi han tdc do
ma xe co gidi duge phép di (hinh bén). Viét cac bat dang thic dé mo ta tdc do cho
phép trong tinh huéng mé dau bién bao:

a) O t0 ¢ lan gitta; b) Xe méay & lan bén phai.

® Loi gidi.
V6i x 1a téc do cho phép clia 6 to (xe may), ta co:

a) O t6 ¢ lan gitta: © < 50. b) Xe may & lan bén phai: « < 50.

$>Vidu 6. Goi a la s6 tudi clia ban Na, b 1a s6 tudi clia ban Toan, biét ring ban Toan 16n tudi hon ban Na.
Hay dung bat déng thitc dé biéu dién moi quan hé vé tudi ctia hai ban dé & hien tai va sau ba nam nita.

® Loi gidi.
Bat ding thic biéu dién s6 tudi ctia ban Toan va ban Na la

b>a.

Cong 3 vao hai vé clia bat dang thiic b > a, ta dugc bat dang thitc bidu dién s6 tudi sau ba nim clia ban Toan va
ban Na
b+3>a+3.

$>Vidu 7. Xac dinh vé trai va vé phai clia cac bat dang thiic sau:

g)) =2 > =73 b) a®> +1 > 0.

® Loi giai.

a) Vé trai la —2 , vé phai la —7. b) Vé trai 14 a® + 1, vé phai 1a 0.

4> Vi du 8. Trong cac cap bat ddng thic sau day, cip bat déng thitc ndo cling chiéu?

a) 3<4vall<23; b) v/50 > 7 va 6 > /34. ¢) V17 > /13 va /82 < \/97.

® Loi giai.
Cap bat déng thiic & cac cau a, b 1a cap bat dang thic ciing chiéu. Cap bat déng thiic & cau c la ciap bat déng
thitc ngudge chiéu.

& Dang 2. Chitng minh bét déng thirc

$>Vidu 9. Ching minh ring:

2024 2021 2024 2022
. : ¢

2) 5023 ~ 2022

® Loi gidi.
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)T ,2024__1+ Lo a2 12024 2021
05023 T " T 2023 7 022 T 2022 © "M 2023 7 2022
2024 24 2024
b) Tacod o =24 - 52w 19=2-01<2né 1,9.
) Ta c6 1000 + 1000 > 2val, ,1 < 2 nén 1000 > 1,
2022 2 2022 2022
Tacé ot =1 — = _ <1vall=1+01>1né 1.1. Tir da _2ft s 1
c) 8¢ oo 2024< va 1, +0,1 > nen2024< , U day suy ra 2023> )
$> Vi du 10. Ching minh réng
2024 2025
a) V11— /3> V10 — V/3; b) 2023+(=2%) > 2022+(=2%); ¢) 552 > 5o

® Loi giai.
a) Ta c6 /11 > 1/10. Cong hai vé cia bat dang thitc véi —v/3, ta duge:
V11 —+V3> V10 - V3.
Vay V11 — /3 > /10 — /3.
b) Ta c6 2023 > 2022. Cong hai vé clia bat dang thitc véi —229, ta dugc:
2023 + (—2%%) > 2022 4+ (—2%).
Vay 2023 + (—22%) > 2022 + (—2%).

1 . £, a2 .
> ——. Cong hai vé ctia bat dang thic véi 1, ta dugce:

Ta c6 .
¢) Ta cd 5oos > 2032
Loy b gy 20242025
2023 2024 % 5023 ~ 2024°
2024 2025
Va

Y 9023 ~ 2024

$>Vidu 11. Cho hai s6 a va b thod man a < b. Chiing t6 a +3 < b+ 5.

® Loi giai.
Cong 3 vao hai vé ctia bat ding thic a < b, ta dugc:

a+3<b+3.
Cong b vao hai vé clia bat ding thic 3 < 5, ta dugc:
34b<5+bhayb+3<bis.

Tu (1) va (2) suy ra a + 3 < b+ 5 (tinh chat bac cau).

$>Vidu 12. Cho hai s6 m va n thod man m > n. Ching t6 m +5 > n + 4.

® Loi gidi.
Cong 4 vao hai vé ciia bat dang thic m > n, ta dugc:

m+4>n+4.
Cong m vao hai vé ciia bat dang thiic 5 > 4, ta dugc:
m-+5>m+4.

Tt (1) va (2) suy ram+ 5 > n + 4 (tinh chat bc cau).
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$> Vi du 13. Chitng minh:

a) (a+1)°<2a+2v6ia®?<1. b)(a—12>4—-2avéia®>3. ¢) (a—12>a®>-1véia<l.

® Loi giai.
a) Doa® <1mnena?+2a+1<1+2a+1,suyra(a+1)? <2a+2 Vay (a+1)* <2a+2.
b) Doa?>3nena?—(2a—1)>3—(2a—1), suy ra a® —2a+1 >4 — 2a. Vay (a —1)* > 4 — 2a v6i a® > 3.
)

Via<1nén —2a> —2, suy ra —2a+a®>+ 1> —2+a?+ 1. Do d6 (a—1)22a2—1.

$>Vidu 14. Cho a > b va ¢ > d. Chiing minh a + ¢ > b+ d.

® Loi giai.
Doa>bnéna+c>b+ec.
Laicoec>dnénb+c>b+d.
Vay a4+ c> b+ d.

&> Vidu 15. Cho a,b, ¢, d 1a cac s6 thuc duong théa man a > b va ¢ > d. Ching minh: ac > bd.

® Loi giai.

Do a > b nén ac > be (vi ¢ > 0).
Lai ¢6 ¢ > d nén be > bd (vi b > 0).
Vay ac > bd.

$>Vidu 16. Cho a < b. Chitng minh

a) a-+b> 2a; b) 5a — b < 4a; c) a—1<b+6.

® Loi giai.
A Dé chiing minh A > B ta c6 thé ching minh A — B > 0.
Doa<bnénb—a>0vaa—>b<0.

a) Xét hitua+b—2a=>b—a>0. Vay a+ b > 2a.

b) Xét hieu (ba —b) —4a =a —b < 0. Vay ba — b < 4a.

c) Xét hieu (b+6)—(a—1)=b—a—+T.

Dob—a>0va7>0nén (b—a)+7>0.
Vay (b+6) —(a—1) >0haya—1<b+6.

$>Vidu 17. Cho a > 2b. Ching minh:

a) 2a—1>a+2b—1,; b) 4b + 4a < 5a + 2b.

® Loi giai.
A Dé ching minh A > B ta c¢é thé ching minh A — B > 0.
Doa > 2bnén a—2b>0.

a) Xét hieu (2a —1) —(a+2b—1)=a—2b>0.Vay2a—1>a+2b— 1.

b) Xét hiéu (5a + 2b) — (4b + 4a) = a — 2b > 0. Vay ba + 2b > 4b + 4a hay 4b + 4a < 5a + 2b.
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$>Vidu 18. Cho a > b. Chiing minh 5b — 2 < 5a — 2.
® Loi giai.
Vi a > b nén 5a > 5b.
Do dé6 5a — 2 > 5b — 2 hay 5b — 2 < 5a — 2. Vay 5b — 2 < ba — 2.
$>Vidu 19. Cho a < b. Chitng minh
a) 3a+19 > —3b+ 19; b) —2a — 8 > —2b — §; c) 2a+1<2b+1.
® Loi giai.
a) Do a < bnén —3a > —3b, suy ra —3a + 19 > —3b + 19.
b) Do a < b nén —2a > —2b, suy ra —2a — 8 > —2b — 8.
c) Do a < bnén 2a < 2b, suy ra 2a+1 < 2b+ 1.
$> Vi du 20. Cho hai s6 a, b thod méan a? > b% > 0. Chiing t6 5a% > 4b2.
® Loi giai.
Nhan hai vé ciia bat dang thic a? > b% véi 5 , ta dugc:
5a% > 5b%. (3)
Vi b2 > 0 neén khi nhan hai vé clia bat diing thiic 5 > 4 véi b2, ta dugc:
56% > 4b?. (4)
Tit (3) va (4) suy ra 5a? > 4b? (tinh chat bac cau).
z p 3
4> Vidu 21. Cho hai s6 m,n théa man 0 < m? < n?. Ching t6 §m2 < 2n2.
® Loi giai.
Nhan hai vé ciia bat déng thitc m? < n? véi g , ta dugc:
3 9 2
Vi n? > 0 nén khi nhan hai vé cia bat dang thiic g > 2 v6i b2, ta dugc:
§712 < 2n?. (6)

2

3 PV
T (5) va (6) suy ra §m2 < 2n? (tinh chét bic cau).

& Dang 3. So sdnh hai s

> Vi du 22. Khong thuc hién phép tinh, hay so sanh:

a) 2023 + (—19) va 2024 + (—19); b) 19 4+ 2023 va —31 4 2023;
c) V2+2va4; al)| RS D 3R R 55U
® Loi gidi.
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a) Vi2023 < 2024 nén
2023 + (—19) < 2024 + (—19) < cong vao hai vé véi cing mot s6 — 19.
Vay 2023 + (—19) < 2024 + (—19).
b) Vi 19 > —31 nén
19 +2023 > —31 + 2023 < cong vao hai vé v6i cing mot s6 2 023.
Vay 19+ 2023 > —31 + 2023.

¢) Viy/2 < 2nén
V242<2+2 < cong vao hai vé véi cing mot s6 2.

Vay V2 +2 < 4.
d) Ta c6 —3 < —2 nén
—3+23%0 <« —24 239 + Cong hai vé clia bat ding thic véi 23°.

Vay —3 + 23%°0 < —2 4 23%0,

$>Vidu 23. Cho a < b, hiy so sanh:

a) a—3vab—3; b) —5a + 1 va —5b + 1.

® Loi giai.
a) Ta c6 a < b. Cong them —3 vao hai vé ta dugc a —3 < b — 3.

b) Ta ¢6 a < b. Nhan hai vé v6i —5 ta dugec —5a > —5b. Cong theém 1 vao hai vé, ta dugec —5a + 1 > —5a + 1.

> Vi du 24. Cho s6 a bat ki, hay so sanh:

a) a va a — 4; b) a — 7 va a+5.

® Loi giai.
a) Ta c6 0 > —4. Cong thém a vao hai vé ta dugc a > a — 4.

b) Ta c6 —7 < 5. Cong thém a vao hai vé ta dugc a — 7 < a + 5.

$>Vidu 25. Thay | ? | trong cac biéu thifc sau béi dau thich hgp (<, >) dé duge khang dinh ding.

a) 3-(=7)| 7 |3-(=5); b) (=3)-(=7)| 7 | (=3)-(=5)

® Loi gidi.

a) Vi—7<-5va3>0mnén3-(-7)| <|3-(=5). + nhan ca hai vé cia bat ddng thiic v6i s6 duong.

b) Vi =7 < —5vh -3 <0mnén (=3)-(=7)| > |(=3) - (=5). + nhan ci hai vé ctia bat ding thitc véi s6 am.
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$>Vidu 26. Thay | ? | trong cac bidu thite sau bdi dau thich hgp (<, >) dé duge khang dinh ding.

a) 13- (=10,5) | ? |13-11,2; b) (—=13) - (=10,5) | ? | (~13)-11,2.

® Loi giai.

a) Vi —10,5 < 11,2 v4 13 > 0 nén 13- (—10,5) | < | 13-11,2. < nhan c4 hai vé cia bat dang thiic v6i s6 duong.

b) Vi —10,5 < 11,2 va —13 < 0 nén (—13) - (—10,5) | > | (—13) - 11,2. +— nhan c4 hai vé clia bat déng thic véi

PPN

SO alm.

> Vidu 27. Khong thyc hién phép tinh, hay so sanh:

a) 1962 - 12 va 1963 - 12. b) 47 - (—19) va 50 - (—19).
c) (—163) - (—=75)' va (—162) - (—75). d) m va n, biét —10m < —10n.
® Loi giai.

a) Ta c6 1962 < 1963. Nhan hai vé ciia bat déng thiic v6i 12 , ta dugc:
1962 - 12 < 1963 - 12.

b) Ta c6 47 < 50. Nhan hai vé clia bat dang thitc v6i —19 , ta dugc:
47 - (=19) > 50 - (—19).
¢) Ta c6 —163 < —162. Nhan hai vé clia bat dang thitc v6i (—75)° | ta dugc:
(=163) - (=75)1 > (=162) - (=75)"°.

B B . 1
d) Nhan hai vé cia bat dang thiic —10m < —10n véi <_E>’ ta dudc

<_1_10> - (~10m) (—%) - (=10n)

m > n.

v

$> Vi du 28. Cho s6 m bat ki, hiy so sinh m? va m.

® Loi giai.
® Truong hop m < 0 thi m? > 0, do d6 m? > m.
® Truong hop m = 0 thi m? = 0, do d6 m? = m.
® Truong hgp 0 < m < 1. Nhan hai vé cho m > 0 ta duge m? < m.
® Truong hgp m = 1 thi m? =1, do d6 m? = m.
® Truong hgp m > 1. Nhan hai vé v6i m ta dugc m? > m.
Toé6m lai:
- Néu m = 0 hosic m = 1 thi m2 = m.
- Néu m < 0 hoac m > 1 thi m? > m.

- Néu 0 < m < 1 thi m2 < m.
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> Vi du 29. Mot nha tai trg du kién t6 chiic mot budi di di ngoai tap thé nhim gitp cac ban hoc sinh viing
cao trai nghiém thuyc té tai mot trang trai trong 1 ngay (tur 14h00 ngay hom trude dén 12h00 ngay hom sau).
Cho biét sb tien tai trg dy kién la 30 trieu dong va gia thue cac dich vu va phong nghi 1a 17 triéu dong 1 ngay,
gid mbi suat an trua, an toi 1a 60 000 dong va médi suit an sang la 30000 dong. Héi c6 thé td chiic cho nhiéu
nhat bao nhiéu ban tham gia dugc?

® Loi giai.
Goi s6 ban tham gia la z (z € N*).

Theo dé bai ta c6 17000000 + (60 000 + 30 000)z < 30000000 hay 90 000z < 13 000 000.

1
Suy ra z < % = 144,(4).

Vay c6 thé t6 chitc nhiéu nhat cho 144 ban tham gia.

> Vi du 30. Mot ca no di xudi dong trong 2 gio 30 phut. Biét rang téc do clia ca n6 khi nue yén lang khong
qué 40 km/h va tdc do ctia dong nuée 1a 6 km/h. Chitng minh quing dudng ca no di duge trong thoi gian
trén khong vugt qua 115 km/h.

® Loi giai.

Goi toc do ctia ca no khi nuée yén ling 1a x (km/h) (z > 6). Toéc do ca no di xuoi dong 1a z + 6 (km/h).
Tacézr <40 nén x +6 <40+ 6, tic la x 4+ 6 < 46.

Goi s (km) 1a quang duong ca no di duge trong 2 gis 30 phat = 2,5 gid.

Tac6s=25-(x+6) (km). Dox+6 <46 nén 2,5 (z+6) < 2,5-46 = 115 hay s < 115.

Vay quang dudng ca no di di duge trong 2 gis 30 phit khong vugt qua 115 km.

$>Vidu 31. Chi s6 co thé, thudng dude biét dén véi tén viét tit BMI (tiéng anh 1a Body Mass Index) cho
phép danh gia thé trang ciia mot ngudi 1a gay, binh thuong hay béo. Chi s6 co thé ciia ngudi duge tinh theo
cong thitc sau BM T = %, trong d6 m la khéi lugng lugng co thé tinh theo kilogam, h 1a chiéu cao tinh theo

mét. Can cit vao bang danh gia thé trang ¢ ngudi 16n theo BMI dbi véi khu vige chau A - Thai Binh Duong,
mot ngudi dan ong ¢c6 BMT > 30 sé bi béo phi do II (trung binh) hosc do IIT (ning), ngusi d6 can phai c6
bién phap tap thé duc, thé thao, thay déi ché do dinh dudng dé c6 dugc co thé khée manh (Nguon: Todn
7—Tap Hai, NXB Gido duc Viéet Nam, nam 2017). Bac Diing c¢6 chiéu cao 1,65 va can ning it nhat la 82 kg.
Héi bac Diing c¢6 bi béo phi do II hodc do 11T khong?

® Loi giai.
Goi m (kg) 1a khdi lugng co thé ciia bac Diing, h (m) la chiéu cao ctia bac Diing.
Theo gia thiét, ta c6 m > 82; h = 1,65. Do d6 chi s6 BMI ctia bac Diing 13

m m

(1,652 2,7225

BMI =

m 82
Do m > 82 né > .
0m 28218 gooor 2 5oos

82 m
i ~ 11 8 11 é .
Vi 57295 30,11938 va 30,11938 > 30 nén 57295 > 30

Nhu vay béac Diing c6 thé da bi béo phi do II hodc do III.

& Dang 5. Ap dung bét déng thirc dé fim gid tri I6n nhét, gid tri nhd nhét ctia mét biéu thirc

@ Néu f(z) > k (k 1a hing s6) va dau “=" x4y ra khi va chi khi z = a thi gia tri nhé nhat cta f(z) 1 k
khi va chi khi x = a.
Ta viét min f(x) = k khi va chi khi x = a.
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® Néu f(z) <k (k 1a hang s6) va dau “=" xdy ra khi va chi khi z = a thi gia tri 16n nhéat ctia f(x) 12 k
khi va chi khi z = a.
Ta viét max f(x) = k khi va chi khi z = a.

$> Vi du 32. Tim gid tri nhd nhét ctia bidu thitec A = 2% — 6z + 10.

® Loi giai.
Taco6 A=22—6x+10=22—6x+9+1=(r—3)2+1>1 (ddu “=" x4y ra khi vA chi khi x = 3).
Do d6 min A = 1 khi va chi khi z = 3.

$>Vidu 33. Tim gia tri nhé nhit ciia biéu thic B = 522 — 10z + 3.

® Loi giai.
Ta c6 B =522 — 10z +3 =522 — 102+ 5 — 2 = 5(x — 1)2 — 2 > —2 (d&u “=" x4y ra khi v& chi khi z = 1).
Vay min B = —2 khi va chi khi z = 1.

$> Vi du 34. Tim gi4 tri 16n nhét ctia biéu thic C = —2? 4 5z — 4.

D Loi gidi.
Ta c6
25 25
cC = —;1:24—517—4_ (l’ —51’4—4 ( _$+Z_Z+4>
5\ 9 5\2 9 9 .
- _[($_§> _Z]:_<x—§> +Z§Z (dau “= ”Xéyr&khivé(:hikhix:?,

Vay max C' = 2 khi z = g

$> Vi du 35. Tim gia tri nhd nht clia bidu thitc E = 222 + 8z + y? — 10y + 43.

® Loi giai.

Ta c6

E = 22 4+8r+y?— 10y +43 =222 + 8z + 8+ 94? — 10y + 25+ 10
= 2?44z +4)+ (y—5)2+10=2(z +2)* + (y — 5)* + 10 > 10.

(dau “=" x4y ra khi va chi khi z = —2 va y = 5).
Vay min F = 10 khi va chi khi x = -2 va y = 5.

o p 7 22 — 1
$>Vidu 36. Tim gia tri nhé nhat ctia bieu thic F = 326—+2
77
® Loi giai.
Ta c6

po2e-1l_ 24241222 @41’ 2242 (@41’
o242 x2 42 2242 2242 2242 -

(dAu “=" x4y ra khi va chi khi z = —1).
Vay min F' = —1 khi va chi khi z = —1.
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BAI TAP VAN DUNG

S Bai 1. Dung ki hieu dé viét bat déng thitc tuong tng v6i mdi truong hop sau:

a) x nhé hon hodc bang —2; b) m 1a s6 am;
c) y la s6 duong; d) p 16n hon hodc bang 2 024.
® Loi giai.
a) v < —2. b) m < 0. c) y>0. d) p>2024.

> Bai 2. Viét mot bat ding thitc phit hgp trong méi truong hgp sau:
a) Ban phai it nhat 18 tudi méi duge phép lai 6 to;
b) Xe buyt chd duge tdi da 45 ngudi;

¢) Mitc luong t6i thidu cho mot gio lam viéc ctia ngusi lao dong 1a 20 000 dong.

® Loi giai.
a) V6i t 1a s6 tudi, ta c6 bat dang thitc: ¢ > 18.
b) Véi z 1a s6 ngudi xe buyt chd dude, ta c6 bat dang thitc: z < 45.

c¢) V6i y 1a mic luong t6i thidu cho mot gid lam viée clia ngudi lao dong, ta c6 bat dang thite: y > 20 000.

> Bai 3. Dung cac ki hieu >, <, >, < dé dién ta:
a) Toéc do v ding quy dinh véi bién bao giao thong ¢ hinh dudi.

b) Trong tii P clia toan bo xe khi di qua cau ding quy dinh véi bién bao giao thong ¢ Hinh 4b.

Hinh a) Hinh b)

a) v < 70. b) P < 10.

> Bai 4. Hay chi ra cac bat déng thic dién t4 mdi khing dinh sau:

a) m 16n hon §; b) n nhé hon 21;
¢) x nhod hon hodc bang 4; d) y 16n hon hodc bang 0.
® Loi gidi.
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a) m > 8. b) n < 21. c) x <4 d) y>0.

& Bai 5. Hay cho biét cac bat dang thiic duge tao thanh khi:
a) Cong hai vé clia bat ding thitc m > 5 véi —4;
b) Cong hai vé ctia bat ding thiic 22 < y + 1 véi 9;
c) Nhan hai vé clia bat dédng thiic = > 1 véi 3, 1di tiép tuc cong véi 2;
)

d) Cong vao hai vé clia bat ding thiic m < —1 v6i —1, rdi tiép tuc cong véi —7.

24
—

Q

O

5ng hai vé clia bat ding thiic m > 5 véi —4 ta duge
m+(—4) > 5+ (—4)
m — > 1.
b) Cong hai vé ctia bat dang thiic 22 < y + 1 véi 9 ta dugc
+9 < y+1+9
2 +9 < y+10.
c¢) Nhan hai vé ctia bat dang thitc x > 1 véi 3 ta duge

z-3 > 1-3
3xr > 3.

Cong hai vé cia bat ding thic 3z > 3 vé6i 2 ta dugc
3r+2 > 3+2
3x+2 > 5.
d) Cong vao hai vé clia bat dang thiic m < —1 v6i —1 ta duge

-1+ (-1)

m+ (—1)
—1 —2.

m

IN N

Cong hai vé cia bat ding thic m — 1 < —2 v6i —7 ta dugc

m—1+(=7) <-=24(=7)
m—8 < -9.

$> Bai 6. Cho a < b, hiy so sanh:

a) ba+7 va bb+ T, b) —3a —9 va —3b— 9.

® Loi giai.
a) Via <bvab>0neén 5a < 5b.
Cong hai vé ctia bat ding thic trén véi 7 ta duge 5a 4+ 7 < 5b + 7.

b) Via <bva —3 <0 nén —3a > —3b.
Cong hai vé ctia bat déng thic trén véi —9 ta duge —3a — 9 > —3b — 9.
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¢S Bai 7. So sanh hai s6 a va b, néu:

a) a+ 1954 < b+ 1954; b) —2a > —2b.

® Loi giai.

a) Ta co a+ 1954 < b+ 1954.
Cong ca hai vé clia bat déng thic (1) véi —1954 ta dugc

a+1954 —1954 < b+ 1954 — 1954.

Hay a < .

b) Ta c6 —2a > —2b.

Z Z 2 1
Nhan cé hai vé ctia bat dang thic (2) véi ) ta duge

—1 —1
% — < —2h. —
“ s 2
Hay a < b.
¢S Bai 8. So sanh hai s6 2 va y trong méi truong hgp sau:
a) x+5>y+5; b) —1lz < —11y; c) 3z —5< 3y —5; d) —Tz+1>-Ty+1.

® Loi giai.
a) Cong hai vé ctia bat déng thitc z +5 >y + 5 v6i —5 ta dudc

r+5+ (=5 > y+5+(-H)
xr > Y.

Vay x > y.
Z 2z 2 _1
b) Nhan hai vé ctia bat dang thic —11x < —11y véi 1T ta duoc

11 <_1> 11 <_1>
T \11 Y'\11

Y.

v

8
Y

Vay x > y.
c) Cong hai vé clia bat dang thiic 3z — 5 < 3y — 5 vdi 5 ta dugc

3r—5+5 < 3y—5+5
3z < 3y.

. . L s 1
Tiép tuc nhan hai vé ctia bat dang thic 3z < 3y véi 3 ta dudc

e (l) < ()

r < .

Vay z < y.
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d) Cong hai vé ctia bat dang thic —7x +1 > —T7y + 1 véi —1 ta dugc
—Tr+1+(-1) > —-Ty+1+(-1)
—Tr > —Ty.
2 e 2 w1z, sz 3 o—1
Tiep tuc nhan hai ve ctia bat dang thic —7x > —7y vé6i - ta dudc
-1 -1
(7)< @
r\7) s TW\7
r < y
Vay = < y.
¢S Bai 9. So sanh 2m va m.
® Loi giai.
Ban phai xét ba truong hgp: m =0; m > 0; m < 0.
®@ Néu m =0 thi 2m =m = 0.
® Néu m > 0 thi 2m > m.
® Néu m < 0 thi 2m < m.
49 Bai 10. Khong thiyc hién phép tinh, hiy ching minh:
a) 2-(=7)+2023<2-(—1)+2023; b) (=3)-(=8)+ 1975 > (—=3) - (—7) + 1975.

® Loi giai.

a) Vi-7T<—-1va2>0nén2-(-7)<2-(-1).
Cong hai vé ctia bat déng thiic tren vai 2023 ta dude 2 - (—7) +2023 < 2 (—1) + 2023.

b) Vi =8 < —7 vd =3 < 0 nén (—3) - (—8) > (—3) - (-7).
Cong hai vé ctia bat déng thiic tren vai 2023 ta duge (—3) - (—8) +2023 > 2 (=7) +2023.

<> Bai 11. Chitng minh ring:

2) _2023>_2024. 34 26
2024 2023’ '

. 2023 1 1 . 2024 14 1 < 1 nen 2023<2024
N 2023 2024 2023

Suyra—2024>—

L34 1 .26 1 34 26
b)Tacoﬁ—3+ﬁ>3va§—3 9<3nenll>9.
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<> Bai 12. Chitng minh
a) v29 — V6 > v28 — V/6;

b) 26,2 < 2a + 3,2 < 26,4 v6i 11,5 < a < 11,6.

® Loi giai.
a) Ta co
V29 > /28 (vi 29 > 28)

Cong hai vé cho —v/6 ta dugc
V29 — V6 > /28 — /6.
Vay v29 — /6 > /28 — /6.

b) Ta c6 11,5 < a < 11,6
Nhan 2 vao hai vé ta dugc
23 < 2a < 23,2
Cong 3,2 vao hai vé ta duge
26,2 < 2a + 3,2 < 26,4.

<o Bai 13. Chitng minh

1 1 1

1-2 2«3+3'4

4
<a2+gvéia7é0;

b) 2m +4 > 2n+ 3 v6i m > n.

2.3

2m+4 > 2n+ 3 v6i m > n.
Ta com>n

Nhan 2 vao hai vé

Ta duge 2m > 2n

Cong 4 vao hai vé

Ta duge 2m + 4 > 2n + 3.

$> Bai 14.

1 1
a) Cho a > b > 0. Ching minh — < 5
a

2022
Ap dung két qua tren, hiy so sanh ———

2023 "

2023

b) 42024

® Loi giai
a) Cho a > b > 0. Ching minh

P z 2 1
Nhan ca hai vé ctia bat dang thic a > b cho —

1<1.Tauc()a>b>0nénab>0dodéi>0.
a b ab

a
1 1 1 1
Ta dugca-— >b-— hay — > —.
& (1: “ ab = ab & b > a
Do d6 — < —.
a b
20022 2023
A ké ha h ——— va ——.
b) Ap dung két qua trén, hay so san 5023 va 5024
Ta co
2022 1 1
2023 2023°
2023 |
2024 2?24‘ 1 1 2022 2023
Vi—>—nénl - ——<1-— h .
2023 = 2024 2023 < 2024 &y 2023 < 2024
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U]

> Bai 15. Ching minh 22 + 2 > 22y véi moi sé thuc x, 3.

® Loi giai.

Ta c6 (z — y)? > 0 v6i moi s6 thuc x,y

Suy ra 22 4+ y% > 22y

Suy ra x? 4+ y% — 2xy > 0.

Dau “="khi (z —y)? =0suy rax = y. O

¢ Bai 16. Cho a + 3 > b+ 3. Chting minh ring —2a +1 < —2b + 1.

® Loi giai.
Tacoa+3>b+3=>a>b= -2a<-2b= —2a+1<-2b+1. O
e N 2 . .« . P o > a/+b+c
¢S Bai 17. Cho a, b, ¢ 1a ba canh ctia mot tam gidc. Chitng minh rang a < —
® Loi giai.
Ta ¢6 a < b+ c (bat dang thifc tam gic).
=>2a<a+b+tc=a< %b—l—c'
L]
$> Bai 18. Tim gia tri nhé nhét ciia céc bidu thiic: A = 222 + 28z + 101.
® Loi giai.
Ta c6 A =222+ 287 +98+3 =2(x + 7)?> +3 > 3. Do d6 min A = 3 khi v& chi khi x = —7 O
4> Bai 19. Tim gia tri 16n nhét ciia cac biéu thic: C = —22 + 5z.
® Loi giai.
Ta c6
C = —2*+5z=—(2%—bx)
5 25 25)
2
= _ —92.Z e
( 2T T T
< 5)2 25
= — xr — — —_ —
2 4
( 5)2 LB
= _ xr — — F— _
2 4 — 4
24
Vay maxC = = khi va chi khing. O
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Bt g BAT PHUGNG TRINH BAC NHAT MOT AN
— °

<A> TRONG TAM KIEN THUC

BB Kndi niém bét phuong trinh bac nhét mét én

1.1. Bat phuong trinh bac nhit mét 4n

Bat phuong trinh dang ax + b < 0 (ho#c ax +b > 0; ax + b < 0; ax + b > 0) trong d6 a, b 1a hai s6 da cho,
a # 0 duge goi la bat phuong trinh bac nhat mot an z.

1.2. Nghiém ciia bit phuong trinh

© V6i bat phuong trinh bac nhat bac nhat c¢6 an la z, s6 o dude goi 1a nghiém ciia phat phuong trinh néu
ta thay x = o thi nhan dugc mot khing dinh ding.

©@ Giai mot bat phuong trinh & tim tat ca cac nghiém ctia bat phuong trinh dé.

B3 cach gidi bat phuong trinh bac nhét mét én

Bat phuong trinh ax +b > 0 (a # 0) duge gidi nhu sau:
@ Cong hai vé cia bat phuong trinh v6i —b, ta duge bat phuong trinh:

ax > —b.

p P 1
® Nhan hai vé ctia bat phuong trinh nhan duge véi —:
a

. . . b
— Néu a > 0 thi nhan dugc nghiém cta bat phuong trinh da cho la z > ——.
a

. . b
— Neéu a < 0 thi nhan dugc nghiém ctia bat phuong trinh da cho 1a x < ——.
a

A _ Cdc bat phuong trinh ax +b > 0, ax +b <0, ax + b > 0 dude gidi tuong ti.

— Ta ciing cé thé gidi dugc cdc bat phuong trinh mot an dua duge vé dang ax+b < 0, ax+b > 0, ax+b < 0,
ar +b>0.

@ CAC DANG BAI TAP

2 Dang 1. Nhan biét bt phuong trinh béc nhét, nghiém clGa bét phuong trinh

$>Vidu 1. Bt phuong trinh nao sau day la bat phuong trinh bac nhat mot an?
a) 0z < 0; b) 3z < 0; c) 3 +1>0; d) —z+1 < 0;

e) a+ 2023 > 0; f) 0x—5<0; g) bx —7<0; h) z2 +1<0.

® Loi giai.

© Hai bat phuong trinh 0z < 0 va 23 + 1 > 0 khong phai 1a bat phuong trinh bac nhat mot an.
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® BAat phuong trinh 3z < 0 ¢6 dang ax +b < 0 v6i a = 3 # 0 va b = 0, nén n6 1a bat phuong trinh bac nhat
mot an.

© Bat phuong trinh —z +1 < 0 ¢6 dang ax +b < 0 véi a = —1 # 0 va b = 1, nén né 1a bat phuong trinh bac
nhit mot an.

© Bat phuong trinh a + 2023 > 0 ¢6 dang ax +b > 0 véi a =1 # 0 v b = 2023, nén n6 la bat phuong trinh
bac nhit mot an.

® BAat phuong trinh 52 — 7 < 0 ¢6 dang axz +b < 0 v6i a = 5 va b = —7, nén n6 1a bat phuong trinh bac nhat
mot an.

© Hai bat phuong trinh 0z — 5 < 0 va 22 + 1 < 0 khong phai 14 bat phuong trinh bac nhat mot an.

$>Vidu 2. Bit phuong trinh nao sau day la bat phuong trinh bac nhat mot an z?

a) 3z + 16 <0; b) =5z +5 > 0; c) 22 — 4> 0; d) —3z <0
3
e) =3z +7<0; f) 4x—§>0; g) 23> 0; h) 222 —19 < 0.

® Loi giai.
@ a), b), d), e), f) 1a bat phuong trinh bac nhit mot an z.
@ c), h) khong 14 bat phuong trinh bac nhat mot an x vi 22 — 4, 222 — 19 14 céc da thiic bac hai.

® g) khong 1 bat phuong trinh bac nhat mot an x vi 2% 1a mot da thiic bac ba.

$>Vidu 3. Kiém tra xem gid tri # = 5 ¢6 phai la nghiém ctia méi bat phuong trinh bac nhét sau hay khong?

a) 6z —29 > 0. b) 11z — 52 > 0. c) zr—2<0.

® Loi giai.

a) Thay x =5, ta c6: 6-5—29 > 0 la khing dinh ding. Vay « = 5 14 nghiém ctia bat phuong trinh 6z —29 > 0.
b) Thay z = 5, ta c6: 11-5—52 > 0 1a khéng dinh diing. Vay = = 5 1 nghiém ctia bat phuong trinh 112 —52 > 0.
c)

Thay x = 5, ta c6: 5 — 2 < 0 1a khang dinh khong ding. Vay = = 5 khong 14 nghiém ctia bat phuong trinh
z—2<0.

> Vi du 4. Trong hai gia tri = 1 va z = 2, gia tri nao la nghiém ctia bat phuong trinh 3z — 4 < 07

® Loi giai.

a) Thay z = 1 vao bat phuong trinh, ta duge 3 -1 — 4 < 0 14 khang dinh ding. Vay z = 1 1a mot nghiém ctia
bat phuong trinh da cho.

b) Thay x = 2 vao bat phuong trinh, ta dugc 3 -2 — 4 < 0 la khang dinh sai. Vay 2 = 2 khong 14 nghiém ciia
bat phuong trinh da cho.

$>Vidu 5. Tim mot s6 14 nghiém va mot s6 khong phai 1a nghiém ctia bat phuong trinh 4z + 5 > 0.

® Loi gidi.
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a) Liy z = 0 thay vao bat phuong trinh da cho, ta thiy 4 -0+ 5 > 0 la khéng dinh ding. Vay = 0 13 mot
nghiém ctia bat phuong trinh da cho.

b) Lay z = —2 thay vao bat phuong trinh da cho, ta dugc 4-(—2) +5 > 0 1a khéng dinh sai. Vay # = —2 khong
phai 14 nghiém ctia bat phuong trinh da cho.

$>Vidu 6. Neéu hai vi du vé bat phuong trinh bac nhat mot an x.

® Loi giai.
Hai bat phuong trinh bac nhit mot an z 1a

a) 2z +4 <0. b) —z —3>0.

&> Vidu 7. Trong cac sd6 —2; 0; 5, nhiing s6 nao la nghiém ctia bat phuong trinh 2z — 10 < 07

® Loi giai.
Chi ¢c6 —2 va 0 1a nghiém ctia bat phuong trinh da cho.

$> Vidu 8. Kiém tra xem x = —5 c¢6 phai 1 nghiém ctia bat phuong trinh 2z + 7 < 1 — 32 khong?

® Loi giai.
Thay & = —5 vao hai vé clia bat phuong trinh da cho, ta dudc

—2.(=5)+7<1—3-(=5)

hay —3 < 16 (bat déng thitc ding).
Vay = = —5 1a mot nghiém ctia bat phuong trinh da cho.

& Dang 2. Gidi bét phuong trinh bac nhét mét én

> Vidu 9. Giai cac bat phuong trinh sau:
a) —2x —4 > 0; b) 22+ 1 > 0; c) 0,52 —6 <0;

d) —2z+ 3 < 0; e) br — 3 < 0; f) —6x—2>0.

2r > —1 (cong hai vé v6i — 1)
1 1 / 1
(2z) 3 > (—1)- B (nhan hai vé véi 5)

. 1
Vay nghiém ctia bat phuong trinh la x > —3

b) Ta c6: 0,52 —6 <0

0,5z <6 (cong hai vé v6i 6)
(0,5x)-2<6-2 (nhan hai vé véi 2)
r <12.

Vay nghiém ctia bat phuong trinh 1a z < 12.
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c) Ta co: —2xr+3<0
—2r < -3 (cong hai vé v6i — 3)

o ()0 (4

. 1
> (-3)- <—§) (nhan hai vé v6i — 5)
3
> —.
Z x N 2
Vay nghiém cta bat phuong trinh la z < 12.
d) Taco: —2x—4>0
—2x>0+4 (cong hai vé clia bat phuong trinh véi 4)
1 Z Z 1 )4 N Z 2
r<4- (—5) (nhan hai vé v6i s6 am — §(va doi chieu bat dang thiic)

T < =2
Vay nghiém ctia bat phuong trinh 1a = < —2.

e) Ta co: 5z —3 <0

Sr < 3 (cong hai vé véi 3)
1 1 ~ o o1
Sz - = < 3- £ (nhan hai vé véi 5)
3

. 3
Vay nghiém ctia bat phuong trinh 1la = < 5

f) Ta co: —6x—2>0
—6x > 2 (cong hai vé véi 2)
(60) (—£) <2 (~5) (ohan bai w6 vai — )
x 5) < G nhan hai vé voi — ¢
< 1
x < -,
<3 1
Vay nghiém ctia bat phuong trinh 13 2 < 3
> Vi du 10. Giai cac bat phuong trinh:
a) 6z +5 < 0; b) —2x — 7> 0; c) 2z +5<3x—4; d) -3z 45> —4z + 3;
3
e) bx + 7 > 8z — 5; f) —dz+3<3z-1; g) —0,3z + 12 > 0. h) Zx—GSO.
® Loi giai.
a) Tac66x+5<0 b) Tacé —2x—-7>0
6x < =5 —2x>7
T < - xr < T
6 5 2 .
Vay nghiém ctia bat phuong trinh 13 z < 5 Vay nghiém ctia bat phuong trinh 13 z < —3
c) Taco2x+5<3z—4 d) Taco —3x+5>—4x+3
20 —3xr < —4—5 —3z+4xr>3-5
r>0. Vay nghiém ctia bat phuong trinh 1a z > —2.

Vay nghiém ctia bat phuong trinh 1a o > 9.
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e) Tacoébr+7>8x—5 f) Taco —4dx+3<3z-1
o5r — 8z > -5 -7 —4r—-3x<-1-3
— 3z > —12 — T < —4
x < 4. 4
. x> —.
Vay nghiém ctia bat phuong trinh 1a = < 4. 7
: - ST 4
Vay nghiém ctia bat phuong trinh la = > 2

g) Tacé —0,3z +12>0

—0,3xz > —12
—12
xr < T,?)

z < 40.

Vay nghiém ctia bat phuong trinh 13 z < 40.

h) Tacé%x—GSO
3
<6 1
1’ DI
- 3

Tz <8.
Vay nghiém ctia bat phuong trinh 1 z < 8.

> Vi du 11. Giai cac bat phuong trinh:
a) —8x — 27 < 0;

c) 2z — 5 <4z + 3;

e) 3z — (6 +2x) < 3(x+4);

b) g$+2ozo;

d)5+7x >4z —T;
f) 2(x—05)—1,4>15— (z+1,2).

® Loi giai.

a) Ta co: =8z —27 <0
—8x < 27

8.
27

Vay nghiém ctia bat phuong trinh 1a z > _T

c) Tacé: 20 —5 <4z +3
—5—-3<4xr—2x
—8 < 2x
—4 <z
Vay nghiém ctia bat phuong trinh 1a z > —4

e) Ta c6: 3z — (6 +2x) < 3(x +4)
3 —6—2x <3z +12
r—6<3xr+12
—6—-12<3z—=x
—18 < 2x
x> —9.
Vay nghiém ctia bat phuong trinh 13 z > —9.

b) Ta co: Zaj+2020

Za: > =20

4
>_90. =
v 5
T > —16.

Vay nghiém ctia bat phuong trinh 1a z > —16.

d) Tacé: 547z >4x -7
Tr—4x > -T-5
3z > —12
T > —4.
Vay nghiém ctia bat phuong trinh 1a z > —4.

f) Taco: 2(z—05) —1,4> 15— (z+12)
2% —1-14>15—2 12
25— 15> 03—z
2+ >03+15
3z > 18
z > 0,6.
Vay nghiém ctia bat phuong trinh 1a = > 0.6

‘ $>Vidu 12. Giai cac bat phuong trinh sau:
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2) 2w—5<4$+3‘ b) 4w—1<5—3w
18 10 9 6
® Loi giai.
20 —5  4x+3 dr—1 bH—-3z
Ta c6 b) Ta c6
a) Ta co 13 < 10 ) Ta co 9 < 5
5(20—5) _ 94z +3) 2(4z 1) _ 3(5—31)
90 90 18 18
10x — 25 < 36x + 27 8r —2<15—-9x
10x — 36z < 27 4 25 8xr+ 9x < 15+ 2
—26x < 52 172 < 17
s 52 x <1
—26 Vay nghiém ctia bat phuong trinh 1a o < 1.
T > —2.
Vay nghiém ctia bat phuong trinh la z > —2.
> Vi du 13. Giai cac bat phuong trinh sau
S5x+2 4zr-—3 3(2x +1) 3x + 13
; b) ———=+1 .
) 5 - <7 ) =% 1<
® Loi giai.
Sx+2 4z -3 32z +1) 3r +13
Ta c6 b) Taco —=+1
a) Ta 5 < ) Ta co 20 +1< 10
452+2) _ 5(4x —3) B(20+1) 20 _2(3r+13)
20 20 20 20 20
20z +8 < 20x — 15 6x 4+ 3+ 20 < 62 + 26
20z — 20z < =8 — 15 6x — 6x < 26 —3 — 20
Oz < —23. Ox < 3.
Bat phuong trinh nay vo nghiém. Bat phuong trinh nay c6 nghiém bat ki.
$> Vi du 14. Tim nghiem chung ctia hai bat phuong trinh:
3z + 17 _ dx 4 22 x—4 20 — 7
1) va —1 2
0 01 W 5 @
® Loi giai.
3z 4+ 17 _ dx + 22 r—4 20 -7
Ta c6 Ta c6 — 1
A ST a0 30 7 2
3(3z+17) _ 2(50 +22) iz—1) 120 520 —7)
30 30 120 120 120
9z + 51 > 10z + 44 4xr — 16 — 120 > 10x — 35
9x — 10z > 44 — 51 4xr —10x > 16 + 120 — 35
—x > =7 —6z > 101
x < T. (%)

101
Tu (*) va (**) suy ra nghiem chung ctia hai bat

phuong trinh 1a z < 5
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> Vidu 15. Tim nghiém nguyén am ctia bat phuong trinh

20 4+4 4dx—-7 2x—-5 2zx-—1

3 18 > 9 15
® Loi giai.
Ta co
2:5—1—4_4:3—7 S 2r — 5 B 2 — 1
3 18 9 15
30(2z + 4) _ 5(x —T7) - 10(2z — 5) _ 6(2x — 1)
90 90 90 90

60z + 120 — 20z + 35 > 20z — 50 — 12z + 6
60x — 20z — 20x + 12z > —120 - 35 —-50 46

32z > —199
. —199
32

Vi z 1a s6 nguyén am nén x € {—6; —5; —4; —3; —2; —1}.

& Dang 3. Gidi bai todn béng cdch Iap bat phuong frinh

$>Vidu 16. Ban Thanh c6 100 nghin déng. Ban muén mua mot cai bit gia 18 nghin dong va mot s6 quyén
v, mdi quyén vé gia 7 nghin dong. Héi ban Thanh mua dude nhiéu nhat bao nhiéu quyén va?

® Loi giai.
Goi z (quyén) 1a s6 vé ma Thanh c6 thé mua. Theo bai ra, ta c6 bat phuong trinh:
Txr 4+ 18 < 100
Tr <100 — 18
Tr < 82
xr < %
-7

Vi s6 v6 1a s6 tu nhien nén Thanh c¢é thé mua nhiéu nhat 11 quyén vé.

> Vidu 17. Dé hudng tng phong trao “Trong cay gay ritng”, 16p 9A c6 ké hoach trong it nhit 1000 cay
xanh. Lép 9A da trong duge 540 cay. Dé dat dude ké hoach dé ra, 16p 9A can trong thém it nhat bao nhieu
cay xanh nta?

® Loi giai.
Goi x 13 s6 cay xanh can trong thém ciia 16p 9A.
Theo dé bai, dé 16p 9A dat dudc ké hoach dé ra, ta phai c6

x + 540 > 1000
x > 1000 — 540
x > 460.

Vay dé dat dugc ké hoach dé ra, 16p 9A phai trong thém it nhat 460 cay xanh nita.

$> Vi du 18. Trong mot ki thi gdm ba mon Toan, Ngit van va Tiéng Anh, diém sé mon Toan va Ngit vin tinh
theo hé s6 2, diém s6 mon Tiéng Anh tinh theo hé s6 1. Dé tring tuyén, diém s6 trung binh clia ba mon it
nhét phai bing 8. Ban Na da dat 9,1 diém mon Toan va 6,9 diém mon Ngit van. Hay lap va gidi bat phuong
trinh dé tim diém s6 Tiéng Anh t6i thiéu ma ban Na phai dat dé tring tuyén.
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® Loi giai.
Goi z 14 diém s6 mon Tiéng Anh ctia ban Na.
Theo dé bai, dé ban Na trang tuyén, ta phai c6

2:91+2-69+=x
5
2:91+4+2-69+2>40

18,2+ 13,8 +x > 40
T > 8.

>8

Vay dé tring tuyén, ban Na phéi dat it nhat 8 diém mon Tiéng Anh.

> Vi du 19. Mot ngan hang dang 4p dung lai suat gii tiét kiem ki han 12 thang 1a 7,4%/nam. Ba Mai du
kién giti mot khoan tién vao ngan hang nay va can s6 tien lai hing nam it nhat 1a 60 trieu dé chi tieu. Hoi s6
tién ba Mai can gii tiét kiem it nhat 14 bao nhiéu (lam tron dén trieu dong)?

® Loi gidi.

Goi x (tricu dong) 1a sb tien ba Mai can gti tiét kiem.

Ta c6 s6 tieén lai gii tiét kiem z (trieu dong) trong mot nam 1a 0,074 - z (triéu dong).
Dé c6 s6 tién lai it nhat 14 60 trieu dong/nam thi ta phai cé:

0,074z > 60
x> 60 : 0,074
x> 810,81.

Vay ba Mai can giii ngan hang it nhat 811 trieu dong.

$> Vi du 20. Trong mot cudc thi tuyén dung viéc lam, ban td chitc quy dinh méi ngudi dng tuyén phai tra
151 25 cau héi ¢ vong so tuyén. Mbi cau hdi nay c6 sdn bén dap an, trong dé chi c6 mot dap an ding. Ngudi
ting tuyén chon dap an ding sé dude cong them 2 didm, chon dép an sai bi trit di 1 didm. O vong so tuyén,
ban t6 chiic ting cho mdi ngudi du thi 5 diém va theo quy dinh ngudi ting tuyén phai tra 16i hét 25 cau hoi;
ngudi ndo c6 s6 diém tit 25 trd len méi duge du thi vong tiép theo. Héi ngusi ting tuyén phai tra 16i chinh xéc
it nhat bao nhiéu cau héi ¢ vong so tuyén thi méi duge vao vong tiép theo?

® Loi gidi.

Goi z, 25 — 2 (z € N, x < 25) lan lugt 1a s6 cau tra 15i ding va sai clia ngudi ting tuyén.
S6 diém clia ngudi tng tuyen sau 25 cau héi 1a 5 + 2z — (25 — z) = 3z — 20 diém.

Dé vugt qua vong so tuyen can it nhat 25 diém nén ta c6 bat phuong trinh:

3z —20> 25
3x > 45
x > 15.

Vay ngudi tng tuyén phai tra 16i chinh xac it nhat 15 cau hoi.

> Vidu 21. Bac Ngoc gii tién tiét kiem ki han 12 thang 6 mot ngan hang vdéi 1ai suat 7,2%/nam. Bac Ngoc
du dinh tdng s6 tién nhan dudc sau khi giii 12 thang it nhat 13 21440000 dong. Héi bac Ngoc phai giii s6 tién
tiét kiem it nhat 1a bao nhieu dé dat duge du dinh d6?

® Loi giai.
Gia stt bac Ngoc gtii o (dong) tién tiét kiem ki han 12 thang (x > 0) ). Khi d6, tong s6 tién bac Ngoc nhan duge
sau khi giii 12 théng la

72\ 1072 134

2% - x=(1+ 22 ) o= 120 = 2224 (dong).
T+ 2 <+100>I 1000° = 125° (40n8)
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Theo gia thiét, ta c6 %m > 21440000.

Giai bat phuong trinh trén, ta co
134
— T >
1253: > 21440000

125
> 21440000 - —
= 134

x > 20000000

Vay bac Ngoc phai giii s tieén tiét kiem it nhat 13 20 triéu dong dé dat dugce du dinh.

$> Vi du 22. Téng chi phi ciia mot doanh nghiép san xuit 4o so mi 1a 410 trigu dong/thang. Gia ban clia méi
chiéc 40 so mi 1a 350 nghin dong. Héi trung binh mdi thang doanh nghiép phai ban dugc it nhat bao nhiéu
chiéc 40 so mi dé thu dugc lgi nhuan it nhat 1a 1,38 ti dong sau 1 nam?

® Loi giai.
Gia st trung binh méi thang doanh nghieép ban dugce x chiéc 4o so mi (z € N*).
Lgi nhuan ciia doanh nghiép sau 12 théng la

12(3500002 — 410000000) (déng).
Do d6, dé doanh nghiép thu dugc lgi nhuan it nhat 1a 1,38 ti dong thi
12(350000z — 410000000) > 1380000000.
Giai bat phuong trinh trén, ta c6

12(3500002 — 410000000) > 1380000000
350000z — 410000000 > 115000000
350000z > 115000000 + 410000000
350000z > 525000000

525000000
¥ = 7350000
x > 1500.

Vay trung binh méi thang doanh nghiép phéi ban dugc it nhat 1500 chiéc 4o so mi dé doanh nghiép thu dugc 1gi
nhuan it nhat 1a 1,38 tf dong sau 1 nam.

BAI TAP VAN DUNG

4> Bai 1. Bat phuong trinh nao sau day 1a bat phuong trinh bac nhat mot an?

a) 2 —5 > 0; b) 3y +1>0; c) 0z —3 < 0; d) 2% > 0.

® Loi giai.
a) 2z — 5 > 0 la bat phuong trinh bac nhat an .
b) 3y + 1 > 0 1a bat phuong trinh bac nhat an y.
¢) 0x —3 < 0, vi @ = 0 nén khong phai la bat phuong trinh bac nhat mot an.

d) 2% > 0, vi ¢6 chita 22 nén khong phéi 14 bat phuong trinh bac nhat mot an.
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> Bai 2. Bat phuong trinh nao sau day 1a bat phuong trinh bac nhat mot an?

a) 3r —6 > 0. b) —13z +20 < 0. c) Ty > 0.

® Loi giai.
Bat phuong trinh & cac cau a, b, ¢ 1a bat phuong trinh bac nhat mot an.

> Bai 3. Kiém tra xem s6 nao la nghiém ctia mdi bat phuong trinh tuong ting sau day.

2 1
a) 22 -3z +2>0v6ix=-3;z =1,5. b) 2—2x<3x+1v6ix=5;$=g.
® Loi giai.
a) Thay x = —3, ta c6 (—3)? — 3(—3) + 2 > 0 14 khéng dinh ding.
Vay z = —3 14 nghiém ctia bat phuong trinh.
Thay x = —1,5, ta ¢6 (—1,5)% — 3(—1,5) + 2 > 0 14 khang dinh khong diing.
Vay z = —1,5 khong 14 nghiém ctia bat phuong trinh.
2 P 2
b) Thaysz,taCOQ—Zg <3-g+1lakhéngdmhdung.
2 P
Vay x = B la nghiém ctia bat phuong trinh.
1 1 1 .
Thay z = R tac62—2- 3 <3 5 + 1 1a khang dinh khong dung.
1 P
Vay ¢ = B khong 1a nghiém cta bat phuong trinh.
$> Bai 4. Tim z sao cho:
a) Gia tri ctia biéu thitc 22 + 1 1 s6 duong; b) Gia tri ctia bidu thitc 3z — 5 14 s6 am.
® Loi giai.
a) Gia tri clia biéu thitc 2z + 1 14 s6 duong nén:
20 +1>0
2z > —1 (cong — 1 vao cd hai vé)
- 1 P
x> — (nhan - vao cd hai vé)
2 2
—1
Vay o > —.
ay X 9
b) Gia tri clia biéu thiic 3z — 5 14 s6 am nén: 3z — 5 < 0
3z <5 (cong 5 vao ca hai vé)
1 P
v <3 (nhan 3 vao ca hai ve)
)
Vay z < 5.
ay & 3
¢S Bai 5. Giai cAc bat phuong trinh sau:
a) ¢ —52>0; b) z+5 < 0; c) —2z—6>0; d) 4z — 12 < 0.

® Loi gidi.
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a) x—5>0 b) x+5<0 c) 2x—6>0 d)4x—-12<0
T > 5. Tz < —5. —2x > 6 4r < 12
T <=3 T < 3.
¢S Bai 6. Giai cAc bat phuong trinh sau:
1
a) 6 <z —3; b)§-1:>5; c) —8z+12>5; d) 7<2zx+1.

® Loi gidi.

a) Gai bat phuong trinh: 6<x—3
6+3 <2z
9 <.

(cong 3 vao ca hai vé)

Vay nghiém bat phuong trinh 1a z > 9.

. 1
b) Gai bat phuong trinh: 5> 5

z>10 (nhan 2 vao ca hai vé)
Vay nghiém ctia bat phuong trinh 1a z > 10.

c) Gai bat phuong trinh: —8z +1 > 5

—8r >4  (cong — 1 vao ca hai vé)
4 -1 £
x < o (nhan 5 vao ca hai ve)
-1 . N
x < 5 (nhan s6 am nén déo chieu
) —1
Vay nghiém bat phuong trinh 1a x < -
d) Gai bat phuong trinh: 7 < 2z + 1
6 <2z (cong — 1 vao ca hai vé)
1 .
5<% (nhan 5 vao ca hai vé)
3< .
Vay nghiém bat phuong trinh 1a 2 > 3.
¢S Bai 7. Giai cac bat phuong trinh sau:
a) x —7<2—u; b) x+2<2+43x c) 44+ z >5— 3ux; d) —z+7>z-3.

® Loi gidi.

a) Gidi cac bat phuong trinh: z —7< 2 —

r<9—=x (cong 7 vao ca hai vé)

2r <9

<9
l’ —_—
2

Nghiém ctia bat phuong trinh 1a z <

N | ©

(cong x vao ca hai vé)

1 P
(nhan B vao ca hai ve)
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b) Giai cdc bat phuong trinh: x +2 < 2 + 3x

x < 3z (cong — 2 vao ca hai vé)

0<2x (cong — x vao ca hai vé)
1 .

0<z (nhan 3 vao cd hai ve)

Nghiém ctia bat phuong trinh 1a 2 > 0.

c¢) Giai cac bat phuong trinh: 4 + 2 > 5 — 3z
dr > 1 (cong 3z va — 4 tit ca hai bén)
P 1
T > (nhan cho hai vé cho é_l)
P 1
Nghiém ctia bat phuong trinh 1a x > 7

d) Giai cac bat phuong trinh: —z +7> 2 — 3
7>2x—3 (cong x vao ca hai vé)
10 > 2z (cong 3 vao ca hai vé)

1 £
5> (nhan cho 3 vao cé hai veé)

Vay nghiém ctia bat phuong trinh 13 z < 5.

¢S Bai 8. Giai cac bat phuong trinh sau:

2 1
a) 3r + 2> 2z + 3; b) bz +4 < -3z — 2; c) §(2x+3)<7—4x; d) Z(m—3)§3—2x.

® Loi giai.
a) Giai bat phuong trinh: 3z +2 > 2z + 3
3r —2r>3-2 (cong — 2z vao ca hai vé)
z> 1.
Vay nghiém ctia bat phuong trinh 1a z > 1.
b) Giai bat phuong trinh: 5z +4 < —3z — 2
S5z 43z < —-2—4 (cong 3z vao ca hai vé)

8r < —6

1 P
T <=y (nhan A vao ca hai ve).

. 3
Vay nghiém ctia bat phuong trinh 1la = < T

2

c¢) Gii bat phuong trinh: 3(2x +3)<7—4z
21 3
2r+3 < 5 6x (nhan 5 VAo ca hai vé)
21 £
8x +3 < 5 (cong 6z vao ca hai vé)
21 .
8z < 5 3 (cong — 3 vao ca hai ve)
15 . R P
8z < 5 (cong 3 vao ca hai vé)
15 1 .
xr < 16 - (nhan 3 vao cé hai vé)
Vay nghiém clia bat phuong trinh 13 z < 6
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P 1
d) Giai bat phuong trinh: Z(x -3)<3-2z
(x —3) <4(3 —2x)
r—3<12 -8z
9r — 3 <12
9z < 15

x§§

w

Vay, nghiém ctia bat phuong trinh 13 z <

W ot

y J/ J J

nhan 4 vao ci hai vé)

nhan phan phéi 4 va mdé ngodc)

cong 3 vao ca hai vé)

—_

(
(
(cong 8z vao ca hai vé)
(
(nh

— vao ca hai vé)

Ne}

¢S Bai 9. Giai cAc bat phuong trinh
a) 2x+6 > 1; b) 0,6z + 2 > 6x + 9; c) 1,7x +4> 2+ 15x;
8—3 6+4 20 — 4
d) Tz <5 ¢) 3—20— 2T o, £) 0,7z + x3 —%>1.
® Loi giai.
a) 2r+6>1 b) 0,6x+2>6x+9
22 >1-6 0,62 — 62> 9 — 2
2z > =5 —54x >T7
x> _5 x <T:(=54)
’ 5 < 3B
Vay nghiém ctia bat phuong trinh 13 oz > ——. v 27"
2 35
Vay nghiém ctia bat phuong trinh 13 = < o7
8—3
o) 17zr+4>2+15z d) 2”’"— <5
1,72 — 1,52 > 2 -4 8—3r—2x <10
0,2z 2 -2 —5x < 10 -8
2> -2:02 x>2:(=5H)
z 2 —10 x> —04.

Vay nghiém ctia bat phuong trinh 1a z > —10.

6+ 4x

e) 3—2x— >0
9—6z—(6+4x) >0
9—6x—6—4z >0
—10z > -3
x < (=3):

x < —0,3.

(=10)

Vay nghiém ciia bat phuong trinh 1a z < —0,3.

Vay nghiém ctia bat phuong trinh 1 z > —0,4.

2t —4 «x
——=>1
6

42x +2Q2x —4) —x > 6
42r+4x—8 —x > 6
42x +4x —x > 6+ 8
72 > 14

x> 14:

35
xr> —.

18
Vay nghiém ctia bat phuong trinh & z > ?—2

f) 0,7z +

7,2

a) 9 — 5z > 1,5;

S Bai 10. Tim s6 nguyén 16n nhat théa man mdi bat phuong trinh sau

3z — 17
>

S5r +1
20 )

b
) 15
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® Loi giai.
a) Tac69—5x>15
-5z > =75
75
x < ?
Do d6 nguyén 16n nhat théa man bat phuong trinh trén 1 o = 1.

3r—17 bx+1

b) Ta c6 50 > R
15(3x — 17) - 20(5x + 1)
300 300
452 — 255 > 100z + 20
—55x > 275
275
x < —E
T < —D.

Do dé6 nguyén 16n nhat théa man bat phuong trinh trén 1a x = —6.

4% Bai 11. Tim nghiém nguyén chung ctia hai bat phuong trinh
—18

2
a) 152 —4 > 8 va 7 — 6z > —20; b) Sz +5>9va -

> 1.
3

® Loi giai.

12
a) Ta co 15x—4>8hay15x>12,suyra:1:>E

27
Ta ¢6 7 — 6z > —20 hay —6x > —27, suy ra z < 5
Vay nguyén chung ctia hai bat phuong trinh trén la x € {1;2;3;4}.

2 2
b) Ta c6 §m+5>9hay§as>4,suyraas>6;

Tacc’)x_ > 1 hay x — 18 > 7, suy ra x > 25.

Vay nguyén chung ctia hai bat phuong trinh trén la = > 25.

3 —2x

—14

, x
16n hon gia tri ctia bieu thiic 0

> Bai 12. Tim tap hgp cac gia tri clia 2 dé biéu thic

® Loi giai.
. -2 — 14
Giai bat phuong trinh 3 5 :c > a: 10
2(3 — 2x) - xz—14
10 10
6—4xr >z —14
20 > 5z
20

<_
TS5

T < 4.

Vay x < 4 1a gia tri can tim.

4> Bai 13. Cho phuong trinh 52 — 4 = 3m + 2 (1) trong d6 x 1a an s6, m 14 mot s6 cho trude. Tim gia tri
ctia m dé phuong trinh (1) ¢6 nghiém duong.
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® Loi giai.
3m + 6 3m + 6

Giai phuong trinh (1) theo m, ta duge = = - Ta c6 x > 0 khi

> 0, hay 3m > —6, suy ra m > —2.

Vay m > —2 1a gia tri can tim.

<o Bai 14. Giai cac bat phuong trinh sau

3(2z + 1) 3z + 52 4z—1 6r-19 9z—11
—_— 4+ 1> — b < .
A R T ) =3t =3
® Loi giai.
3(2 + 1) 3z + 52 dr—1 6r-19 9z —11
Taco ——=+1 b) Ta c6 <
a) Ta c6 50 +1> 10 ) Ta co 5 + s <3
B(20+1) 20 _ 2(3x+52) B(4r —1) 6z —19 _2(9r ~11)
20 20 20 6 6 6
6x 4+ 3+ 20 > 62+ 104 122 — 3+ 62 — 19 < 18x — 22
O0x > 81. Ox <0.
Vay bat phuong trinh vo nghiém. Bat phuong trinh c¢6 nghiém bat ki.

¢S Bai 15. Tim = > 0 sao cho 6 hinh vé bén du6i chu vi cfia hinh tam giac luén 16n hon chu vi ctia hinh chit
nhat

T+ 4, T+2 r+1

T +5 r+3

® Loi giai.
Chuvitamgiaclaz+24+x+4+x+5=3x+11.
Chu vi hinh ch@ nhat 1a 2(x +3+z + 1) = 4z + 8.

Theo bai ra ta co
3r+11 >4x + 8

3z —4x >8—11
—x > -3
<3
Vay 0 < x < 3.

¢S Bai 16. Mot ngan hang dang 4p dung lai suat gt tiét kiem ki han 1 thang 1a 0,4%. Héi néu mudn c6 sd
tien 1ai hang thang it nhat 1a 3 trieu dong thi s6 tién gii tiét kiém it nhat 1a bao nhiéu (lam tron dén trieu
dong)?

® Loi giai.
Goi x (tricu dong) 1a sb tién can gii. Theo dé bai ta c6 bat phuong trinh:
0,4%z > 3

0,4
22 >3

100
S 3-1000
T
- 4
x > 750.

Vay dé c6 1ai it nhat 3 trieu/thang thi s6 tién gii tiét kiem it nhat 1a 750 trieu.
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¢S Bai 17. Mot hang taxi ¢6 gia md cita 13 15 nghin dong va gia 12 nghin dong cho mdi kilomét tiép theo.
Héi v6i 200 nghin dong thi hanh khéch c¢6 thé di chuyén dudc t6i da bao nhiéu kilomét (Iam tron dén hang
don vi)?

® Loi giai.
Goi z km (z > 0) 14 s6 km ma hanh khach c6 thé di, ta c6 bat phuong trinh:
15+ 122 — 12 < 200

122 <200 — 3

197
<1 _16416...
=10 ’

Vay s6 km t6i da khach hang c6 thé di 1a 16 km.

> Bai 18. Ngudi ta ding mot loai xe tai dé chd bia cho mot nha may. Mbi thiing bia 24 lon ning trung binh
6,7 kg. Theo khuyén nghi, trong tai clia xe (tic 1a tdng khéi lugng t6i da cho phép ma xe c6 thé chd) la 5,25
tan. Hoi xe c6 thé chd duge t6i da bao nhiéu thimg bia, biét bac lai xe ning 65 kg?

® Loi gidi.
Goi z thimg (z € N*) 1a s6 thiing bia ma xe ¢6 thé chd, ta c6 bat phuong trinh:
65 + 6,7x < 5,25 - 1000
6,7 < 5185
5185
< ——— =773,880...
Y= 6T

9

Vay sb thiing bia t6i da ma xe c6 thé chd 1a 773 thing.

& Bai 19. Mot kho chita 100 tan xi mang, mdi ngay déu xuat di 20 tin xi mang. Goi x 14 s6 ngay xuat xi
miang ctia kho d6. Tim z sao cho khdéi Iugng xi mang con lai trong kho it nhat 14 10 tan sau z ngay xuat hang.

® Loi giai.

Sau x ngay khoi lugng xi mang duge xuat di 1a 20x.

Khoi lugng xi mang con lai trong kho sau x ngay 1a 100 — 20z.
Theo bai ra ta c6 100 — 20z > x.

100 — 20x > «x
—20x — x > —100
—21x > —100
x < (—100) : (—21)
- 10
- 21

Vay 0z € {1;2;3;4}.

& Bai 20. Mot ki thi Tiéng Anh géom bén ki nang: nghe, néi, doc va viét. Két qua ctia bai thi 1a diém s6
trung binh ctia bén ki nang nady. Ban Ha da dat dude diém s6 ctia ba ki nang nghe, doc, viét lan lugt 1a
6,5; 6,5; 5,5. Hoi ban Ha can dat bao nhiéu diém trong ki nang noéi dé két qua dat dudc clia bai thi it nhét
13 6,257

® Loi giai.

® D@ tinh diém sb trung binh can dat, ching ta c6 thé st dung cong thiic sau:
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® Trong trudng hop nay, ching ta mudn biét diém s6 can dat trong ki nang "néi" dé dat dugce diém trung binh
it nhat 14 6,25. Diém s6 trung binh mong muédn la trung binh ctia 6,5;6,5; 5,5 vA mot s6  (diém s6 trong ki
nang "néi"). Ta c¢6 bat phuong trinh:

6,5+6,5+55+x
4

> 6,25

18,5+ > 25
x>25—-185
z > 6,5.

® Vay, dé dat duge diém trung binh it nhat 1a 6,25, ban Ha can dat it nhat 6,5 diém trong ki nang "noi".
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- y 7 7 7
ON TAP CHUONG II

<A> BAI TAP TU LUAN

<5 Bai 1. Tim z sao cho:

a) Gia tri ctia biéu thiic 2z + 1 khong nhd hon gia tri ciia biéu thic 3z — 5;

b) Gi4 tri clia biéu thitc 22 + 1 khong 16n hon gia tri ciia biéu thiic 3z — 5.

® Loi giai.
a) Gia tri clia biéu thitc 2z + 1 khong nhd hon gia tri ctia biéu thitc 3z — 5, nén ta c6

20 +12>23x—-5=x<6.

b) Gi4 tri clia biéu thitc 22 + 1 khong 16n hon gia tri ctia biéu thiic 3z — 5, nén ta c6

20+1<3x—-—5=x>6.

4> Bai 2. Cho bat déng thiic a > b. Két luan nao sau day la khéng ding?

a) 2a > 2b. b) —a < —b. c) a—3<b—3. d) a—b>0.

® Loi giai.
Két luan khong ding la c. Via > bthia—3>b— 3.

$>Bai 3. Cho a < b, hay so sanh

a) a+b+5vi 20+ 5. b) —2a — 3 vdi —(a +b) — 3.
® Loi giai.

a) Ta co a<b b) Ta c6 a<b
a+b+5<b+b+5 —a>—b
a+b+5<2b+5. —a—a>-b—-a

Vay a+b+5 < 2b+5. —2a—-3>—(a+b)—3.

Vay —2a —3 > —(a+b) — 3.

¢S Bai 4. Cho a > b, chitng minh:
a) a—2>b—2; b) —5a < —5b; c) 2a+3>2b+ 3; d) 10 — 4a < 10 — 4b.

® Loi giai.
a) Ta c6 a > b. Cong ca hai vé clia bat déng thitc v6i —2, ta dugce

a+(—2)>b+(—-2) haya—2>b—2.

b) Ta c6 a > b. Nhan c& hai vé clia bat dang thitc véi —5 < 0, ta dugc
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¢) Ta c6 a > b. Nhan ca hai vé ctia bat dang thitc véi 2 > 0, ta duge

a-2>0b-2hay 2a > 2b.

Cong ca hai vé ctia bat dang thitc 2a > 2b véi 3, ta duge

2a +3 > 2b+ 3.

d) Ta c6 a > b. Nhan ci hai vé clia bat ding thiic v6i —4 < 0, ta dugc

a-(—4) <b-(—4) hay —4a < —4b.

Cong ca hai vé clia bat dang thic —4a < —4b véi 10, ta dugc

—4a + 10 < —4b+ 10 hay 10 — 4a < 10 — 4b.

y J/ J J

$>Bai 5. Chitng minh:

a—1

a) Néu a > 5 thi

) b
— 2> 0; b)Néub>7thi4—%3

< 2

® Loi giai.

a) Ta co
a—1
-2>0
2
a—1—-14
—F >0
5 >
a—>5
0
5 >
V‘la>5néna—5>0va2>07suyraa_ >0
Vay ta c6 diéu phai chiing minh.
b) Ta c6
4_b+_3 9
5
b+ 3
2——<0
5
10-b6-3
<0
5
7T—0b
— <0
5
R . 7—
Vib>7Tnén7—b<0vab>0,suyra < 0.

Vay ta c6 diéu phai chiing minh.

¢ Bai 6. Cho 4,2 < a < 4,3. Chtitng minh 13,8 < 3a + 1,2 < 14,1.

® Loi gidi.
Ta c6
4,2 < a < 4,3
12,6 < 3a < 12,9
13,8< 3a+1,2 <14,1.

Vay ta c6 diéu phai chiing minh.
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y £ £ 77

¢ Bai 7. Cho a > 2. Chitng minh:

a) a® > 2a; b) (a+1)? > 4a+ 1.
® Loi giai.
a) Ta co
a’ > 2a
a’ —2a >0
ala—2) > 0.

Via>2néna>0vaa—22>0,suyraa(a—2) >0 ding.
Vay ta c6 diéu phai chitng minh.
b) Ta c6
(a+1)2>4a+1
a*+2a+1—-4a—1>0
a2—2a20
a(a —2) > 0.

Via>2néna>0vaa—22>0,suyraa(a—2) >0 ding.
Vay ta c6 diéu phai chiing minh.

¢S Bai 8. Ching minh ntta chu vi ctia mot tam gidc 16n hon do dai méi canh ctia tam gidc do.

® Loi giai.
Goi do dai 3 canh ctia mot tam gidc 1an lugt 1a a, b, ¢ (a, b, ¢ > 0).
Theo bat dang thitc tam gidc ta c6: a+b>c, b+c > a, c+a > b.
at+b+c _ata

Ntta chu vi cuia tam giac: p = 5 > 5 a.
Tuong tu, tacép > b, p > c.
Vay ta c6 diéu phai chiing minh.

¢S Bai 9. Cho a > b, chitng minh ring:

a) da+4 > 4b+ 3; b) 1 —3a < 3 — 3b.
® Loi giai.

a) T a > b, ta c6 4a > 4b. Suy ra 4a + 4 < 4b + 4. (1)
Vid >3 nén4b+4 > 4b+ 3. (2)
Theo tinh chat bac cau, tu (1) va (2) suy ra 4a + 4 > 4b + 3.

b) Tt a > b, ta c6 —3a < —3b. Suy ra —3a + 1 < —3b+ 1. (3)
Vil<3mnen —3b+1>—3b+3. (4)

Theo tinh chat bac cau, tit (3) va (4) suy ra 1 — 3a < 3 — 3b.

% Bai 10. Cho a < b. Chiing minh rang:

a) 2a+1 < 2b+2; b) —2a —5> —-2b— 7.

® Loi gidi.
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y J/ J J

a) T a <b, ta co 2a < 2b. Suy ra 2a+1 < 2b+ 1. (1)
Vil<2nén2b+1<2b+2. (2)
Theo tinh chat bac cau, ti (1) va (2) suy ra 2a + 1 < 2b + 2.

b) Tt a < b, ta c6 —2a > —2b. Suy ra —2a — 5 > —2b — 5. (3)
Vi—-5>—7nén —2b—5>—-2b—T. (4)
Theo tinh chat bac cau, tu (3) va (4) suy ra —2a — 5 > —2b — 7.

<> Bai 11. Giai cic bat phuong trinh:

— 7 3 )
a) 5+ Tz < 11; b) 2,52 — 6 > 9 + 4x; c) 2m—xT<9; d) x; +§—0,2x24.
® Loi giai.

a) b+ 7xr <11 b) 2,5z — 6 > 9+ 4z

_ 5)

Tz<11-5 —x—4r>94+6

Tr <6 2 ;
r<6:7 5 > 15
r < 7 r<15: _73
P 6

Vay bat phuong trinh da cho c6 nghiém z < - x < —10
Vay bat phuong trinh da cho c6 nghiem = < —10.
x—17 3r+5 =
20— —— <9 d ——0,2x >4
c) 2x 5 < ) 5 Ty 022
6z — (z —7) <27 3$+5+§_1x>4
62 —x +7 < 27 2 3 5 -
3z 45
5o <27—17 >4
ox < 20 3z +52>8
r<20:5 3r>8—05
x < 4. 3r>3
Vay bat phuong trinh da cho c¢6 nghiém x < 4. r>3:3
x> 1.
Vay bat phuong trinh da cho c¢6 nghiem x > 1.
¢ Bai 12. Giai cac bat phuong trinh sau:
2z — 2 1 z_ 1 2r—3 _3x—2
—-0,2 13. b . —+ = > d < .
a) 3—0,2zx < 13 ) 3< C)2+3_4 ) S
® Loi giai.
20 — 2
a) 3— 0,2z < 13 b) 3 < m8
—0,2z < 10 20 — 2 > 24
Vay bat phuong trinh da cho ¢6 nghiém =z > —50. v > 13

Vay bat phuong trinh da cho c6 nghiem z > 13
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c) -+

N |
vV

v
|

. -3
Vay bat phuong trinh da cho c6 nghiém z > T

y J/ J J

20 —3 _3x—2
<
3 - 4
4(22 —3) <3 (3 —2)
8r—12<9x—6
-z <6
x > —0.
Vay bat phuong trinh da cho c¢6 nghiém = > —6.

d)

<o Bai 13. Giai cac bat phuong trinh

a) 2z +3(z+1) > bz — (2= — 4).

b) (z+1)(2x —1) < 22% — 4z + 1.

® Loi giai.
a) Ta c6 2x 4+ 3(x+ 1) > bax — (2o — 4)
5z +3 >3z +4
2z >1

>1
> =
2

. 1
Vay bat phuong trinh da cho c6 nghiém z > 3

b) Taco (z+1)(2x —1) < 222 — 4z +1
2% —x < 22® —dx+1
3z <1
1
< g
Vay bat phuong trinh da cho c6 nghiem z < %

> Bai 14. Thanh tham dy mot ki kiém tra ning luc tiéng Anh gom 4 bai kiém tra nghe, néi, doc va viét.
MBbi bai kiém tra c6 diém la s6 nguyen tit 0 dén 10. Diém trung binh ctia ba bai kiém tra nghe, néi, doc ciia
Thanh la 6,7. Héi bai kiém tra viét ctia Thanh can dude bao nhiéu diém dé diém trung binh ca 4 bai kiém tra
dugce tit 7,0 trd len? Biét diém trung binh duge tinh gan ding dén chit s6 thap phan thit nhat.

® Loi giai.

Goi o (diém) 1a s6 diém ctia bai kiém tra viét ctia Thanh (0 < z < 10).
Vi diém trung binh ctia ba bai kiém tra nghe, néi, doc ctia Thanh 1a 6,7 nén téng diém ba bai kiém tra nay la

6,7-3 = 20,1.

)d Z 2 20’1
biém trung binh ctia bon bai kiém tra la J

Dé diém trung binh ca 4 bai kiém tra dugc tit 7,0 trd len thi

20,1 +

4

7.0

201 +x > 28
z > 709.

Vay bai kiém tra viét ctia Thanh can trén 7,9 diém dé diém trung binh ca 4 bai kiém tra dugc tit 7,0 trd len.

&> Bai 15. Dé lap doi tuyén ning khiéu vé béng 16 clia trudng, thay thé duc dua ra quy dinh tuyén chon nhu
sau: mdi ban dy tuyén sé duge ném 15 qui bong vao ro, qua béng vao 16 dude cong 2 diém; qui béng ném ra
ngoai bi trit 1 diém. Néu ban nao c6 s6 diém tir 15 diém tré lén thi sé dudge chon vao doi tuyén. Héi mot hoc
sinh muén dugce chon vao doi tuyén thi phai ném it nhat bao nhieéu qua vao ro?

® Loi gidi.

Goi z (qua) la s6 qua béng duge ném vao 1o (0 < z < 15).

Theo dé bai, ta c6

z-24+(15—z)-(-1) > 15
3z—15 > 15
3z > 30

xz > 10 (nhan).
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y J/ J J

Vay mot hoc sinh muén duge chon vio doi tuyén thi phai ném it nhat 10 qua vao rd.

S Bai 16. Trong cudc thi “D6 vui dé hoc”, méi thi sinh phai tra 16i 12 cau héi ciia ban to chiic. Mai cau hoéi
gom bon phuong an, trong dé chi c6 mot phuong an ding. Vi mdi cau héi, néu tra 10i ding thi duge cong 5
diém, tra 15i sai bi trir 2 diém. Khi bit dau cudc thi mdi thi sinh c¢6 sin 20 diém. Thi sinh nao dat tir 50 diém
trd len sé duge vao vong tiép theo. Hoi thi sinh phai tra 10i dang it nhat bao nhiéu cau thi dude vao vong thi
tiép theo?

® Loi giai.
Goi z 1a s6 cau tra 101 ding, (12 — z) 1a s6 cau tra 1oi sai (0 <z <12,z € N).
Dé thi sinh dugc vao vong tiép theo thi ta cé

2045z —-2(12—xz) >50
20+ 52— 24+22 > 50
Tz —4 > 50

x 257‘1%7,714.

Vay thi sinh mudn vao vong tiép theo can tra 18i ding 8 cau hdi tré len.

4> Bai 17. Dé doi tit do Fahrenheit (do F) sang do Celsius (do C), ngudi ta diing cong thiic sau:

5
C = —(F - 32).
9
a) Gi4 stt nhiét do ngoai troi cia mot ngay mua he it nhat 1a 95°F. Héi nhiét do ngoai troi khi d6 it nhat
l1a bao nhiéu do C' ?
b) Gia st nhiet do ngoai troi cia mot ngay mua he it nhat 14 36°C. Hoi nhiet do ngoai troi khi dé it nhat
la bao nhiéu do F ?

® Loi giai.

a) Tac6 C = g(F—SQ) = §c+32.
Goi z 1a nhiet do (theo do C) ngoai troi khi do, ta c6 bat phuong trinh

2954—32 > 95

5 2
gm > 95 —32
g:p > 63
r > 63: g
xr > 35

Vay nhiét do ngoai troi khi dé it nhat 14 35 do C.

b) Goi y 1a nhiet do ngoai troi clia ngay mua he (theo do F), ta c¢6 bat phuong trinh.

5
§(y -32) > 36
5
y—32 > 36: 9
324
—-32 > —
4 = 75
24
Yy > 3? + 32
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484
¥y = 75
y > 96.8.

Vay nhiét do ngoai trdi khi dé it nhat 14 96,8 do F.

y J/ J J

xi mang (tinh c& lugng xi mang ton trong kho)?

<5 Bai 18. Mot nha may san xuat xi mang mdi ngay déu san xuat duge 100 tan xi mang. Lugng xi mang ton
trong kho ciia nha may 1a 300 tan. Hoi nha méy dé can it nhat bao nhiéu ngay dé co thé xuat di 15 300 tan

® Loi gidi.

Goi z 14 s6 ngay can dé nha may d6 c6 thé xuat di 15 300 tan xi mang (z € N*).

Theo dé bai, ta c6 bat phuong trinh sau

300+ 1002 > 15 300
100z > 15 300 — 300
100z > 15000
x > 15000:100
x > 150.

Vay nha méy dé can it nhat 150 ngay dé c6 thé xuat di 15 300 tan xi mang.

4> Bai 19. Dén ngay 31/12/2022, gia dinh bac Hoa da tiét kiem dugc s6 tién 1a 250 triéu dong. Sau thsi diém
d6, mbi thang gia dinh bac Hoa déu tiét kiem duge 10 trieu dong. Gia dinh bac Hoa dy dinh mua mot chiéc
0 to tai nhé dé van chuyén hang hod véi gia t6i thiéu 1a 370 tricu dong. Hoi sau it nhat bao nhiéu thang gia
dinh bac Hoa c6 thé mua dugc chiéc 6 t6 tai d6 bang s6 tién tiét kiem dugc?

® Loi giai.

Goi x 1a s6 thang dé gia dinh bac Hoa tiét kiém du tién mua chiéc 6 to tai.

Theo dé bai, ta c6 bat phuong trinh

250 + 10z > 370
10z > 370 — 250
10z > 120
x > 120:10
r > 12.

Vay sau it nhat 12 thang gia dinh bac Hoa c6 thé mua dugc chiéc 6 to tai d6 bang s6 tién tiét kiem dugc.

dugc tinh theo cong thitc sau
m

n2
trong d6 m 13 khdéi lugng co thé tinh theo kilogam, h 1a chiéu cao tinh theo mét.
Dudi day 1a bang danh gia thé trang & nguvi l6n theo BMI déi v6i khu vue chau A — Thai Binh Duong

BMI =

4> Bai 20. Chi s6 khoi co thé, thusng duge biét dén véi tén viét tit BMI (tiéng Anh 14 Body Mass Index)
cho phép danh gia thé trang clia mot ngudi la gay, binh thuong hay béo. Chi s6 khéi co thé ctia mot ngudi

Nam

N

BMI < 20: Gay
20 < BMI < 25: Binh thuong
25 < BMI < 30: Béo phi do I (nhe)

40 < BMI: Béo phi do III (nang)

30 < BMI < 40: Béo phi do II (trung binh)

BMI < 18: Gay
18 < BMI <« 23: Binh thuong

23 < BMI < 30: Béo phi do I (nhe)
30 < BMI < 40: Béo phi do II (trung binh)
40 < BMI: Béo phi do III (nang)
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y J/ J J

a) Gi4 st mot nguoi dan ong c6 chiéu cao 1,68 m. Hay 1ap bang vé chi s6 can ning ctia ngudi d6 dya theo
bang danh gia thé trang tren.

b) Gi& st mot ngudi phu nit ¢6 chiéu cao 1,6 m. Hay lap bang vé chi s6 can niing ciia ngudi d6 dya theo
bang danh gia thé trang trén.

® Loi giai.
a) Ta c6 BMI = % = m = BMI - h2. Tt d6 ta lap dudc bang vé thé trang dua trén chi sé can ning ciia mot

ngudi dan 6ng cao 1,68 m nhu sau

Can nang (kg) Thé trang
m < 56,448 Gay
56,448 < m < 70,56 Binh thuong
70,56 <m < Béo phi do I (nhe)
84,672 < m < 112,896 | Béo phi do II (trung binh)
112,896 < m Béo phi do IIT (ning)

b) Ta lap dugc bang vé thé trang dya trén chi sé can ning ctia mot ngusi phu nit 1,6 m nhu sau

Can nang (kg) Thé trang
m < 46,08 Gay
46,08 < m < 58,88 Binh thuong
58,88 < m < 76,8 Béo phi do I (nhe)
76,8 <m < 102,4 | Béo phi do II (trung binh)
102,4 <m Béo phi do IIT (nang)

@ BAI TAP TRAC NGHIEM

¢ Cau 1. Nghiém ctia bat phuong trinh —2z +1 < 0 1a

@x<%. x>%. @:CS

N —
8
IV

N —

® Loi giai.
Taco —2x+1<0
—2z < —1
1
x > 5
Vay nghiém ctia bat phuong trinh —2z +1 < 0 la = > %

Chon dap an

¢ Cau 2. Nghiém ctia bat phuong trinh 1 — 22 > 2 —x 1a

@x>%. x<%. @:cg—l. @xz—l.

® Loi giai.
Tacol—2x>2—=x
r < —1.

Vay nghiém ciia bat phuong trinh 1 — 22 >2 -z laz < —1.
Chon dap an @
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y £ £ L

$> Cau 3. Cho a > b. Khi dé6, ta co

(A) 24 > 3b. B 2z > 2+ 1. (©ba+1>5b+1. (D) —3a < —3b— 3.

® Loi giai.
Ta c6 a>b
5a > 5b
5a+1>5b+ 1.
Chon dap an @

$> Cau 4. Bat ding thic n < 3 c¢6 thé duge phat biéu la
@ n 16n hon 3. n nhé hon 3. @ n khong nhé hon 3. @ n khong 16n hon 3.

® Loi giai.
Ta c6 “n < 37 nghia 13 “n nhé hon hosic biang 3” hay “n khong 16n hon 3”.
Chon dap an @

$> Cau 5. Cho céc s6 thuc z, y, z biét © < y. Khang dinh nao sau day sai?

@x+z<y+z. (B) 2z < yz néu 2 am.
©J:Z<yznéuzdu’dng. @:U—z<y—z.

® Loi giai.

Khi nhan hai vé ctia mot bat dang thitc véi ciing mot s6 am thi dude mot bat ding thiic méi ngude chiéu véi bat
déng thitc da cho.

Do dé z < y thi 2z > yz néu z am.

Chon dap an

> Cau 6. He thitc nao sau day la bat dang thic?

@I—X:O. x2—5x+6:0. ©y220. @w:y.

® Loi gidi.
He thic y? > 0 1a bat diing thic vi c6 chia dau “>7.
Chon dap an @

¢ Cau 7. Bat phuong trinh 3z — 5 > 42 + 2 ¢6 nghiém I3

@x>—7. ;17<—7. ©x<7. @xﬁ—?.

® Loi giai.
Taco 3z —5>4x+2
3r—4x >2+5
—x>7
< —T.
Vay nghiém ctia bat phuong trinh 3z —5 >4z +2lh z < —7.
Chon dap an

¢ Cau 8. Bat phuong trinh 2x — 1 < x + 4 ¢6 nghiém 1

@x§5. xZS. ©x§—5. @:C<5.
® Loi giai.

Taco 2z —1<z+4

20 —x<4+1

T <5b.
177/476 ‘




u. BAT PHUONG TRINH BAC NHAT MOT AN

Vay nghiém clia bat phuong trinh 22 — 1 <z +4 13 z < 5.
Chon dap an @ O
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