Clasaa 10-a Matematica prof. Cornelia Mestecan

Logaritmul unui numar real pozitiv

Definitie
Fiea > 0,a # 1, N > 0. Logaritmul numarului real pozitiv N in baza a este

exponentul /puterea la care trebuie ridicat numarul a pentru a obtine numarul N si se
noteaza log, N .

Exemplu: log, 8 =3 deoarece 23 =8

Retinem :

1l.log,N=x ©& a*=N,a>0,a#1,N>0

Exercitii in clasa:

Calculati log, 64 =7 log;3 =7 logs1=7?
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Retinem:

2. log,a* = x,oricarearfix € R,a > 0,a # 1
3. log,a =1,oricarearfia > 0,a # 1

4. log, 1 =0,oricarearfia > 0,a # 1
noteaza

5. log;oN = 1gN sise numeste logaritm zecimal
noteaza

6. log, N = InN sisenumeste logaritm natural, unde e = 2.71828....
numar iragional
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Proprietatile logaritmilor:
Pentru orice A > 0,B > 0,a > 0,a # 1,m € R,n € {2,3,...}auloc relatiile
1. log, A B =log, A+ log, B
2. logag = log, A — log, B
3. log, A™ =mlog, A
4. log, VA = %logaA
Formula de schimbare a bazei logaritmului

log, x

1 =
08a X log, a

Exercitii in clasa:
log; 54 = log; 233 =logs 2 + logs 33 = log; 2 + 3logz 3 =log; 2 + 3
54
27

W W Wi

9
3
1

24
logll% = log, 24 — log, 600 =log,4-2-3

—logs4-5%-2-3 =(logs 4+ log, 2 + log, 3)
— (log, 4 + log, 5% + log, 2 + log, 3)
=1+logs2+1log,3—1

—2log,5—1log,2 —log,3 = —2log, 5
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8
T7e = log; 18 — log3 175 = log3 3% -2 — log3 5% - 7

= (logz 3% + logs 2) — (log3 52 + logz 7)
= 2log; 3 +log; 2 — 2logs 5 —logs 7
=2 +1logz2—2logz5 —logz 7

logs

logs v250=: logs 250 = ~logs 5% - 2 = ~ (logs 5% + logs 2) = - (3 + log; 2)
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Proprietatile logaritmilor dau operatiile cu logaritmi
1. log, A+ log,B =log,A-B
2. log, A — log, B = logag
3. mlog, A =log, A™
4, %logaA = log, VA
Exercitii in clasa:

1. Sa se aduca la o forma mai simpla:

a)10g47+ log48_10g4 14 = log47-8—10g4 14 = 10g4%:
logy4=1

Observatie: log1o @ = lga logaritm zecimal 1g10=1,1g1 =0

b)lg16 +1g15 +1g45 —1g108 =1g16-15-45—-1g108 =
lg 16'11055;45 _ lg 4-1257-4-5 _ lg4T55 _ lg 100 = lg 102 — 2
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2. Sa se calculeze logaritmii zecimali ai numerelor : 0.0001; v100000 ; 1077,
1g0.0001 =g

= —_— -4 — _ = —
10000—lg104 lg10 41g10 4

1 _  _n _ -1 —4 _ 1 -7 _ 1
E =a , — = 2 ) 3 = 3—4 ) 5 = ?
3 1
— I .0—4
1=3 ;=32
X c'xX . . . . .
C - ; = 7 inmultirea fractiei cu un numar # introducerea

intregului in fractie.

1 1 5 5
Igv100000 = -1g100000 = -1g10° = -1g10 =

Exercitii tema:

1
1. Sa se calculeze : log; 243 ;log, 128; logs 72 ; log, V48 ; logs P

2. Sa se aduca la o forma mai simpla:

c) logz 11 + log; 15 — log; 55
d) 1g24 +1g25+1g3 —1g18

3. Sa se calculeze logaritmii zecimali ai numerelor: 0.00001; /1000 ; 10~°.

Exercitii in clasa

1. Sa se determine x € R pentru care sunt definiti logaritmii:
a) log,(—x +6) ;

C—x+6>0=>—-—x>-6|:(-1) 2x<6 2x€(—0;6) =D
D-domeniu de definitie

log,(2x + 7)
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C:2x+7>0 =2x>-7 |:(2) =>x>—§=>xe(—§;+oo)=0

b) logs(—2x% + 5x — 3)
C: —2x% 4+ 5x — 3 > 0 atasam ecuatia de gradul II
—2x%4+5x—3=0

A=1>0 xlz—b+\/Z:—5+1=1
2a -4
_—b—vVA -5-1 -6 3
=T T4 T4
X 3
—00 1 = oo
2
—2x%245x—3 |  ceeemeee- 0 +4++++++ 0  --mmmmmmeeee

3
D=(1; 3)
Exercitii in clasa

1. Sa se determine x € R pentru care sunt definiti logaritmii:
a) log;(x? + 2) ; b) logz(x? — 2)

a) log;(x2 + 2)

C: x2+2>0

Atasdm ecuatiade gradul II: x2 + 2 =0

a=1,b=0,c=2 A=b*’—4ac=0?—-4-1-2=-8<0 =>x,x, &R

X —00 +00
x?+ 2 +++++++++++++++
S=R = (—00;+)

b) log;(x? — 2)
C:x>—-2>0
Atasam ecuatiax? —2 =10

a=1,b=0,c=—-2 A=b?’—4ac=0?—-4-1-(-2)=4+8>0 =
X1,X2 € RSl x1 # X,
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—b+VA 0+2V2
2a 2
—b—vVA 0-22
x2= = :—\/E
2a 2
X |- —/2 V2 +00
x%—2 + 0 — 0 +

S = (—o0; —v2) U (V2; +0)
Exercitii pentru acasa:

2. Sa se determine x € R pentru care sunt definiti logaritmii:

a)logs(x —4) ;b)log,(x? +7);c)logz(x? —1) ;d) logs(x? + 4x + 3)

Model de test -logaritmi

1) Folosind proprietatile logaritmilor, sa se aduca la o forma mai simpla:
a)log, 15 +log, 12 —log, 45 ; b) 4logs3 + 3logs 2 —logs 72

a)log, 15 + log, 12 —log, 45 =log, 15-12 —log, 45 = logz% = log, 4 =2

log, 22 =2log,2 =2
1
log, A+ log, B =log,A-B; log, A" =nlog, A
log, A — log, B = loga%; logp,a=1

b) 4logs 3 + 3logs 2 — logs 72

log, A" = nlog, A
34.23

72

logs 3* + logs 23 — logs 72 = logs 3* - 23 — logs 72 = logs
= logs% =logs 9 = logs 32 = 2log: 3
log, A+ log, B =log, A B
log, A — log, B = logag
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2) Calculati :
a) log;/7 - 2401 ;
log, A+ log, B =log,A-B ;log, A" = nlog, A;log, VA = %logaA

1 1 1 9
log, V7 + log, 2401 =Elog77 + log, 7% = E+ 4log, 7 = §+4 =3
33
c) 108117 ;

10g11 33 - 10g11 2 = 10g11 11 b 3 - 10g11 2 = 10g11 1 1 + 10g11 3 - 10g11 2
1
log, A — log, B = logag ; loga A+ log, B =1log, A B

¢)1g0.1 +1g 1000
1g0.1-1000 = 1g100 =1g10% = 21g10 = 2

1
log, A™ = nlog, A ;log, A+ log,B =log, A" B
3) Determinati mulfimea numerelor reale pentru care au sens urmatorii logaritmi:

a)log,;(—9x —15) ;b) log,(—7x% + 13x + 2)



