Expand using laws of logarithms:

(1.) log MN here is the problem

= log M + log N

(2.) log (M/N) here is the problem

= log M - log N

(3.) log MP here is the problem
= p log M
(4.) 1log \P/M here is the problem
= log Ml/p write using a rational exponent
= (1/p) log M expand
(5.) log 27xy here is the problem

log 27 + log x + log y expand
(6.) log (27x/vy) here is the problem

= log 27 + log x - logy expand

(7.) log x° here is the problem
= 5 log x expand

(8.) log (9y?2/z=2 here is the problem
= log 9 + 2 log vy - 2 log z expand

(1.) log rst here is the problem

= log r + log s + log t expand

(2.) log x°z here is the problem

= 5 log x + log z expand

(3.) log (r/s) here is the problem

= log r - log s expand



(4.)

= (1/2) log x - log z expand
(5.) log rtl/?

= log r + (1/2) log t

(6.) log 99z

= log 9 + (1/3) log z

(7.) log (ab)?3

= 3 log a + 3 loghb

(8.) log (rt)l/z

= (1/2) log r + (1/2) log t
(9.) log (xy/z?)

log (Nx/z) here is the problem

= log x + log y - 2 log z

(10.)

log (Va/3b)

= (1/2) log a - log 3 - log b

(11.)

log (Ix * y4)

= (1/2) log x + 4 log y

(12.)

log \°/ (a*/b?)

Solve:

(17.)

here is the problem
expand
here is the problem
expand
here is the problem
expand
here is the problem
expand
here is the problem
expand
here is the problem
expand
here is the problem
expand

here is the problem

= (4/5) log a - (2/5) log b expand
2% = 8 here is the problem
2% = 23 write 8 as 23
x =3 cancel

4% = 2 here is the problem
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write 4 as 22

multiply exponents

cancel

divide each side by 2, cancel

here is the problem
write 32 as 2°
cancel
here is the problem
write 8 as 23
multiply exponents
cancel

divide each side by 3

cancel

here is the problem
write as powers of 2
multiply exponents

cancel

divide each side by 3

cancel

here is the problem
write 25 as 52
multiply exponents
cancel

divide each side by 2



cancel

here is the problem

write as powers of 2

(23)X — 25
23% = 25 multiply exponents
3x = 5 cancel
3 3 divide each side by 3
x = 5/3 cancel

(24.) 27 = 3 here is the problem

write 27 as 33

(33)x = 31
33 = 31 multiply exponents
3x =1 cancel
3 3 divide each side by 3
x = 1/3 cancel

here is the problem

write as powers of 3

(33)%x = 32
33 = 32 multiply exponents
3x = 2 cancel
3 3 divide each side by 3
x = 2/3 cancel

here is the problem

write 1/2 as 2-1

cancel

here is the problem



3x = 3-2 write 1/9 as 372
X = =2 cancel
(28.) 9-x = 1/27 here is the problem
(32) = = 373 write as powers of 3
372x = 373 multiply exponents
-2x = -3 cancel
-2 -2 divide each side by -2
x = 3/2 cancel
(44.) 37x1 = 9-2 here is the problem
37x-1 = (32)-2 write 9 as 32
37%-1 = 3-4 multiply exponents
Tx = 1 = -4 cancel
+ 1 +1 add 1 to each side
7x = -3 add
7 divide each side by 7
x = =3/7 cancel
(45.) le2x*3 = 38 here is the problem
(24)2=+3 = 23 write as powers of 2
28x+12 = 23 multiply exponents
8x + 12 = 3 cancel
-12 =12 subtract 12 from each side
8x = -9 subtract
8 8 divide each side by 8
x = -9/8 cancel



= (1/25)[1/¢4 - )]

5x+3

5-x-3 = (5-2) [1/(4-%)] write 1/25 as 572

5-x=3 = 5[-2/(4-x)] multiply exponents

-x - 3 =-2/(4 - x) cancel
X + 3 =2/(4 - x) multiply thru by -1
x + 3 =-2/(x - 4) rearrange like this
x? - 4x + 3x - 12 = =2 multiply ea side by x - 4
x2 - x - 12 = =2 combine like terms
+ 2 +2 add 2 to each side
x2 - x - 10 =0 add

x = [-b + Vb2 - 4ac]/(2a) use the quadratic formula

x = [1 £ N1 - 4(1)(-10)]1/(2*1) make substitutions

results: x = (1 + V41)/2 ; x = (1 - V41)/2

(47.) 5x"2+9 = 25-3x here is the problem
5x"2+9 = (52)-3x write 25 as 52
5x72+49 = BH-6x multiply exponents
x2 + 9 = -6x cancel the base 5's
+ 6x + 6x add 6x to each side
x2 + 6x + 9 =0 add

(x + 3)2 =0 factor



0

set this factor equal to O
subtract 3 from each side

subtract



