Section 13.3

Using Logarithms and Exponentiation to Solve Equations

Problem 2.

(a) log(10°7) =1l0g 93 = 2z = log 93 = = = %% (~ 0.984).
(b) log 1032 = log 1,000,000 = 3z +2 = 6 = ¢ = 3

(c) z4+1=1log, 7 = & = logy(7) — 1(~ 1.807).

(d) 3575 = 31 = logy(374%") = logg(3!) = z + 22 = 1 = z = =1EY5(~ 0.618, -1 (1)

(e) In(5B%) = In((2C)**1) = zIn(5B) = (z+1)In(2C) = z(In(5B) —In(2C)) = In(2C) = = = LEHaEe):
(f) Inz =3 = &% =% = 1 = 3(~ 20.086).

(g) 10'810® =107 = g = 10'7
(h) en(62—40) — 63 = 5z — 40 = €3 = ¢ = €340 (x 12.017).
(i) 10981022 +4) = 10? = 222 + 4 = 100 = = = +4V/3(~ £6.928).

(1) 29/7 = 18 = 1og, (2%/7) = logy(32) = £ =log,y(%) = z = Tlogy (% )(~ 16.905).

Problem 5.

(a) 25°+% = 3% = In(2%°+%) = In(37) = (a2 +z)ln2=zln3 = (In2)z? + (In2 -~ In3)z = 0 =
z(zlnz+In2-n3)=0=z=0o0rz =22 -

(b) log3(312+2"):log31 =2’ +2r=0=>z(z+2)=0=>z=0o0rz=—2.

(c) 12Inz - 2(In2+1Inz) =10 = 10lnz = 104+ 22 = Inz = 104202 = p=¢ e
(d) (e® +3)(e® ~2) =0 = e* = ~3 (not possible) or €* =2 = g = In 2.

() € +8=6e" = € —6e"+8=0= (*~2)(e*~4)=0= e =dore* =2 =z =Indorz=1In2

(f) (Inz)(In5) =In4+1Inz = (Inz)(Ilnd5-1) = 1n4:>ln:c—ll

Problem 9.

In(y/731*2%) = In(5%) = In(/7) + In(3}*%*) = zIn(5) = In(v/7) + (1 + 2z) In(3) = z1n(5) = In(\/7) +

In(3) = z(In(5) - 2In(3)) = o = BT (~ 9 843).

Problem 11.
In(e2*%) = In(x+3) = 2+ = (30+3) In(r) = 2-3In(x) = 3z(In(r)) = = 2=3In(m) = 2(3In(m) 1)

2-3in(m)
= T = Inros 1( —0.589).




Problem 13.
T+2 T T—
7+ 73 +2 6 = 3 +2 _ 6 - 7 = ]n(31+2) . ln(67r 7) = (CL‘ + 2)11’1( _ ln(67r _ 7) __ ]I’l(ﬂ') -

. _ In(6m—7) ~In(m) in(Br—7)~ in{
TH2s S o l'(_ln(?s“—‘ﬂ 2(~ -0.792).

Problem 15.
Inz?=3+Inz = 2lnz=3+lnz = Inz =3 = o = (=~ 20.086).

Problem 17.
In(2z+3)}% = In(2z4+3) =3o0rln(2z+3) = -3=2z+3=edor2z+3=¢"' =52 = 632‘3(N 8.543)

-3 _

orz=¢ ( 475)

Problem 19.
e*(e* —5) =0 = e =0 (not possible) or e =5 =0 = e =5 => & = In5(= 1.609).

Problem 21.

2f‘~4ex+3:0é(e"—3)(82—1)=0:¢>61=30r61:1:>a:=1n3(“1-099)OrI:ln(l):

PrOblee—r?z 2_3é-r =6 = (e‘r\,E et _f=0=(eTT=3)e™" +=0=2e"= 3 or e~ % = —2 (not possible)

— 1= —In(3) =n () (= —1.099).

Problem 27.
gz — 5y = In(3"%) = Inbz = (nz)(In3) = In5+lnz = (Inz)((In3) — 1)

z = eTH=T (= 1.225 x 107).

Problem 32.

nz-3)-m2z+1)=1l=h(F) =1 Fi=e>a-3=¢e2+1)=>z(l-2)=c+3=

T = 1‘3_236 ~ —1.289. As values of z must be greater than 3 in the original equation, there is no solution.
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Section 13.4

Graphs of Logarithmic Functions: Theme and Variations
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