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Basics IV — Logarithms/Exponential

Solution

1. Translate each logarithmic statement into an equivalent
exponential statement:
1. log 1000 = 3 =10° = 1000
2.log 0.01 = -2= 102 = 0.01
3.log3 81 =4 =3* =81 4.10gs Va =-2 = 2%="a
S5.lIne=1 = el=e
2. Translate each exponential statement into an equivalent
logarithmic statement:
1.32=1/9 = logsz 1/9 = -2
2.16Y%2 =4 = logis 4 =
3.101%°1 = 75 = log 75 = 1.8751
4. %1% = 25 = |n 25 = 3.2189
3. Without using a calculator,evaluate each of the following:
log 100 = log 10> = 2 log 10 = 2(1) = 2
log 0.001 = log 103 = -3 log 10 = -3(1) = -3
logs 25 = logs 5% = 2 logs 5 = 2(1) = 2
logs 1/27 = logz 33 = -3 logs 3 = -3(1) = -3
In1/e =lnel=-11lne=-1
Ine =Ine’2 =ine="%

4. Express each of the following in terms of Lnx or Ln y only:
1.In(x%°) =Inx>+Iny’>=2n|x| +5Iny

2.In(vxy)=In+x +Iny=Inx"2 +Iny=%Inx+Iny

3.Un(Nx/y) =Inx -Iny=Inx"2 - Iny="%Inx- Iny
5. Solve each of the following equations :
1.logs (5x+1) =2 = 3°=5x+1 = x = 8/5
2.log x - log (x+3) = -1 = log (x/x+3) = - log 10
= log (x/x+3) = log 10" = x/x+3 =1/ 10
= 10x=x+3 = x=1/3
3. log(x-1) + log(x+2) = 1 = log(x-1)(x+2) = log 10
= (x-1)(x+2) =10 = x*+x-12=0
= X = 3 ; X = -4 which is rejected since x > 1 ; x>-2
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Recall: Inx=a =D x=e
e“=a =>x=Ina
4.INn(2x-3)=2=>2x3=e’*=>x=(e*+3)/2

5.e*"?2 =5 = 3x -2 =1In5 = x = (2+In5)/3

6. +eX=-2 =X+ 1/e=-2= e+ 1=-2&
= eX+2e¥+1=0= (e +1)°=0
= e+ 1=0= e" = -1 No solution since e* > 0

7.eX-ef=0=>eXef-1)=0;e20=>e"=1
=>x=1ln1=0

8. 4X+2 — 2X-1 = (22)X+2 — 2X-1 — 22X+4 — 2X-1
=> 2X+4=x-1=>x=-5

9.10e¥*7=7 =e**® =7/10 = 3x-5 = In(0.7)
=> x=(5+1n0.7)/3

10.3*=5=xIn3=InN5=>x=In5/In3

11. (logx)? - logx?* = 0 = (logx)? - 2logx = 0
= logx(logx -2)=0 = logx =0 = x=10°=1
orlogx -2 =0 = logx = 2 =>x = 10% = 100

12. 2* = 3*! = xIn2 = (x-1)In3 = xIn2 = xIn3 - In3
= XIn2 = xIn3 = -In3 = x(In2 - In3) = -In3
= X = -In3 /(In2 - In3)

13. In(4x-2) = In4 - In(x-2) = In(4x-2) + In(x-2) = In4
=>In(4x-2)(x-2) = In4 = (4x-2)(x-2) = 4
=4x* -10x + 4 = 4 =4x> -10x =2x(2x - 5) = 0
=>x=0;x=5/2

14.log(-x) = -4 = 10% =-x = x = -10™*
15. log(x+4) - log(x+2) = logx = log(x+4/x+2) = logx

S X+4 /X+2 =X D X2 +4X =X +2 = X2 +3x-2 =0

= X=

—3+.17
2

16. ¢ =100 = x%n e =In100 = x? = In100 = x = ++/In100

17.2°8 =32 =2 2X?=2>=3 x-2=5=>x=7
18. 3% 1= 1/81= 3! =3%= 2x-1 = -4 =>x = -3/2



