Coéng thirc Logarit
1. Pinh nghia Logarit

Logarit (viét tat 1a Log) 1a phép toan nghich dao clia phép Ity thira. Theo d6, logarit ctia mét s6
a la sé mii cha co sb b (cd gia tri cb dinh), phai dwoc nang ldy thira dé tao thanh sb a do.

Hiéu mot cach don gian hon, logarit [a mét phép nhan co sb 1an 1ap di l&p lai, vi du log,x =y
sé twong dwong véi a¥ = x. Néu logarit co s6 10 ciia 1000 la 3, ta co, 103 = 1000 nghia la

1000 = 10 x 10 x 10 = 103 hay log1o1000 = 3.

Tém lai, 10y thira clia cac sb duwong véi sb mii bat ky ludn co két qua la mét sdé dwong. Do do,
logarit dung dé tinh toan phép nhan ctia 2 sé dwong bat ky ludn di kém diéu kién cé 1 sb
duwong # 1.

Ta c6 thé tom tat ngén gon nhw sau:

Cho hai s6 dwong a, b v&i a # 1. Nghiém duy nhat cta phwong trinh a" = b dwoc goi la log,b

(s6 n co tinh chat 1a a" = b).
Nhw vay log,b =n < a" = b.
Vi du: log,16 = 2 vi 42 = 16,

Ngoai ra con cé Logarit tw nhién (con goi 1a Logarit Népe) la Logarit co sd e do nha toan hoc
John Napier sang tao ra. Ky hiéu Ia Inx hay logex. Logarit tw nhién ctia mét sb x 1a bac cia sb e

sao cho sb e Iy thira Ién bang x, nghta 1a Inx = a & e2=x. Sb e c6 gia tri xap xi bang 2,71828.
2. Quy tac tinh Logarit
2.1. Logarit cua mét tich

Cong thirc logarit ciia mot tich nhw sau: 108a (ab) = log, b+ log, ¢ . pidy kien: a, b, ¢ déu I3
s6 dwong v&ia # 1.

Day la logarit hai s6 a va b thuc hién theo phép nhan théng qua phép cong logarit ra doi vao
thé ky 17. S dung bang logarit, ta s& dwa logarit vé co sb a = 10 la logarit thap phan sé dé
dang tra bang, tinh toan hon. Logarit tw nhién véi hang sé e la co sé (khodng béng 2,718)
dwoc ap dung thuan tién trong toan hoc. Logarit nhi phan cé co sb 2 dwoc dung trong khoa
hoc may tinh.

Néu mudn thu nhé pham vi cac dai lwong, ban dung thang logarit.



2.2. Logarit cua liy thira

a \ , ,
Ta ¢6 cong thire logarit nhw sau: 092" = a1og, b g8, kien vei moi sé a va a, b 1a sé dwong
voia# 1.

3. Cong thirc Logarit
a. Cac cong thirc Logarit day du

Bang cong thirc:

Cho 00 va x,y>0
z
log,1 = 0,log,a =1 loga(g) = —loga(%)
log.a™ =m log,x® = alog,x,log,xz* = 2log, ||
1 o O
al%b — p logyez = alogum, log,sz® = Elogaa:
loga(z. y) = loga + logyy lgb = logb = log10b (jogarit thap phan)
z 1
loga(g) = logax — log, v, loga(g) = —log,y|Inb = log.b,e = 2,718...
b. Céng thirc dao ham Logarit
Pao ham cta ham sé so’ cap Pao ham ctia ham s6 hop
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c. Céng thirc mii Logarit
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d. Céng thurc Logarit Nepe

M6t sb cong thirc thwdng gap can lwu y:

Inb = log.b,e = 2,T18...
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4. Cach sty dung bang Logarit

V&i bang logarit, ban sé tinh toan nhanh hon rat nhiéu so vé&i may tinh, dac biét khi muén tinh
toan nhanh ho&c nhan sé 16n, st dung logarit thuan tién hon ca.

4.1. Cach tim Logarit nhanh
Dé tim logarit nhanh, ban can chu y cac théng tin sau day:

« Chon bang dung: Hau hét cac bang logarit la cho logarit co s6 10 dwoc goi la logarit thap
phan.

e Tim & dung: Gia tri cha 6 tai cac giao diém clia hang doc va hang ngang.

 Tim sb chinh xac nhét bang cach st dung cac cét nhd hon & phia bén phai ctia bang. St
dung cach nay trong trudng hop s cé 4 hodc nhiéu hon.

o Tim tién tb trwdc mot sb thap phan: Bang logarit cho ban biét tién td trué'c mot sb thap
phan. Phan sau diu phay goi l1a mantissa.

« Tim phan nguyén. Cach nay dé tim nhat dbi v&i logarit co sé 10. Ban tim bang cach dém
cac chir s6 con lai cla sb6 thap phan va trir di mot chiv sb.



4.2. Cach tim Logarit nang cao

Mudn gidi nhirng phwong trinh logarit nang cao, ban can lwu y nhirng diéu sau day:

Hiéu logarit 12 gi? Vi du, 102 1a 100, 10% 1a 1000. Nhw vay sé mi 2,3 I logarit co s6 10
ctia 100 va 1000. Mbi bang logarit chi c6 thé sir dung dwoc véi mét co sb nhét dinh. Cho
dén nay, loai bang logarit phd bién nhét 13 logarit co s6 10, con goi la logarit phd théng.
Xac dinh dac tinh ctia s ma ban muén tim logarit

Khi tra bang logarit, ban nén diing ngén tay can than tra hang doc ngoai cung bén trai dé
tinh logarit trong bang. Sau d6, ban trwot ngén tay dé tra diém giao gitra hang doc va
hang ngang.

Néu bang logarit c6 mot bang phu nhd dung dé tinh toan phép tinh I1&n hay mudn tim gia
tri chinh xac hon, ban trwot tay dén cot trong bang dé dwoc danh dau bang chir sé tiép
theo clia s6 ban dang tim kiém.

Thém céac sb dwoc tim thiy trong 2 bwdc trwde dé véi nhau.

Thém dac tinh: Khi tra ra diém giao cta hai hang ra sb can tim, ban thém dac tinh voi
mantissa & trén dé c6 két qua tinh logarit cia minh.

5. Bai tap Logarit

Bai 1:

a/ Tim tap xac dinh D ctia ham sb y = (x2 — 3x + 2)100.

A.D =[1;2]
B. D =[2; +) U (-; 1]
C.D=R

D.D = (1;2)

b/Tim tap xac dinh D ctia ham s y = (x3 — 8)-100.

A.D = (2; +=) B.
D=R\{2)
C.D = (-=;2)D

D = [-2; +%) U (-; 2]

Bai 2:

a/ Tim tap xac dinh D cta ham sb y = (x3 - 8)0

A.D

= (2; +=)



B.D=R\{2}
C.D = (-=; 2) D.

D = (-2; +) U (-; 2)

b/ Tim x dé biéu thire (x2 - 1)(13) ¢ nghia:

A. VX € (-»; 1] U [1; +=).

B. VX € (-=; -1) U (1; +=).

C.vx e (-1;1).

D. vx € R\ {#1}.

Bai 3:

a/ Tim tap xac dinh D cta ham sb y = (x2 — 6x + 8)1/100
A.D=R

B. D= [4; +) U (-; 2]

C. D= (4; +=) U (-=; 2)

D. D =[2:4]

b/ Tim x dé biéu thirc (2x — 1)-2 ¢ nghia:

A.V X #1/2

B.Vx<1/2

C. Vxe(1/2; 2)

D.V x21/2

Bai 4: Tim tap xac dinh D clia ham s y = (x2 — 6x + 8)*2
A.D=R

B. D= [4; +%) U (-=; 2]

C. D= (4; +=) U (-; 2)

D. D =[2:4]

Bai 5: Tim x dé biéu thire (x? + x + 1)/ ¢6 nghfa:

A:R



B. Khéng ton tai x

C. x<1

D. vx € R\{0}

Bai 6: Cho (V2 + 1)X = 3. hay tinh gia tri ctia biéu thirc A= (V2 - 1)2X + (3 + 242)¥
A.A=18

B.A=0

C.A=82/9

D.A=28/9

Bai 7: Cho 5x = 4 hay tinh gia tri cta biéu thirc T = 25x — 52-x + 5%/2
A.T=14

B.T=47/4

C.T=118

D.T=6

Bai 8: Cho a = 2%; b = 5X. Hay biéu dién T = 20X + 50X theo ava b
A.T=ab(a+b)

B. T = ab/(a+hb)

C.T=a?+ab?

D.T=ab+a%

Bai 9:

al Cho aV3<a™¥2 va aX < bX, Khang dinh nao sau day la dung
A.1<a<b<0

B.1<b<a<0

C.a<b<1

D.b<a<1

b/ So sanh hai s m va n néu (2)™M > (+2)"



Am<n.

B.m=n.

C.m>n.

D. Khéng so sanh dugrc.

Bai 10:

a/ So sanh hai s6 m va n néu (1/9)™ < (1/9)"
A. Khéng so sanh dwoc.

B.m=n.

C.m<n.

D.m>n.

b/ So sanh hai s m va n néu (V3/2)™ < (v3/2)"
A.m>n.

B.m=n.

C.m<n.

D. Khéng so sanh dugrc.



