Solutions to Assignment #7.3

6. (a) log;y 0.1 = —1 since 107! =0.1.

(b) logg 320 — logg 5 = logg £ = logg 64 = 2 since 8 =64

7. (a) log, 6 — log, 15 + log, 20 = logz(%) + log, 20 [by Law 2]
= log, (73 - 20) [by Law 1]
=log, 8, and log, 8 = 3 since 27 = 8.
(b) log; 100 — log, 18 — log; 50 = logz (32 ) — log, 50 = log, (122
1

= loga(%:}, and loga(é:] =—2smce3 = 5

7
9. log, (%) = logg(.rsy} — log, e log, z? +log, v — log, 2% = 3log, x +log, y — 2log, =

=

[assuming that the variables are positive]
10. In \/a(b? + €2) = In(a(b® +*))V? = T In(a(b® + ¢*)) = [Ina + In(b* + &%) = T Ina+ L In(b* + *)
1. In(uw)!® = 10In(uv) = 10(Inu +Inv) = 10lnu 4 10Inv

37

12. lnm

=In3z" —In(z+1)®* =In3+Inz® —5n(z+1) =3 +2Inz —5In(z + 1)

13. log,y a — logyy b+ log,, ¢ = logy, % +log,y ¢ = logy, (% . c) =logy, 5

22 — y?
2

4 In(z+y)+In(z—y)—2nz=n((z+y)(r—y)) —nz*=h(z*—3*) —Inz*=In

b

15. In5+5In3=1n5+1n3° [by Law 3]
= In(5 - 3%) [by Law 1]

=In1215

16. n3+1In8=In3+In8"/°=In3+mn2=1In(3-2) =In6

2
17. In(1+4+2*) + I Inz —Insinz =In(1 + z7) +Inz'/? —Insinz = In[(1 + 2®)y/Z] — Insinz = IHM
sin x

18. In(a +b) + In(a — b) — 2Inc=In[(a + b)(a — b)] —Inc? [by Laws 1, 3]

n (a+b)(a—0b)
o2

2 2
a” —b
2

[by Law 2]

or In
c
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Solutions to Assignment #7.3

23. (a) Shift the graph of y = log,, = five units to the left to (b) Reflect the graph of y = In = about the z-axis to obtain
obtam the graph of ¥ = log,,(x + 5). Note the vertical the graphof y = —Inz.
asymptote of z = —5. y ¥
¥ ¥

o 1 * -3 =4 0 * 0 ! * 0 \x

y=logy, = y=10g1u(:r;'+5) y=Inx y=—Inz

24. (a) Reflect the graph of y = In = about the y-axis to obtain (b) Reflect the portion of the graph of y = In = to the right
the graph of y = In (—=z). of the y-axus about the y-axis. The graph of y = In ||

15 that reflection in addition to the original portion
}'| / \}| yl )‘|
_ I : N\ U J./’l’_.‘z \-1 . /x

0 x
y=Inzx y=In(—x) y=Inzx y=In|z|
25. (a) 2Inzx =1 = 1n:r:=% = ;r=e”2=\/5
b)e =5 = —xz=Inb = zxz=—Inbd

7. @) 2" " =3 & log,3=2—-5 & x=>5+log, 3
In3 In3
In2 In2

G Inz+In(z—1)=In(z(z—1)) =1 & =z(z—1)=¢'" & 2 —z—e=0 Thequadratic formula(witha =1,

Or:2°°=3 & In(2* %) =mlh3 & (z—5)ln2=In3 & z—-5=

b= —1,and ¢ = —e) gives & = 2 (1 £ /1 + 4e ), but we reject the negative root since the natural logarithm is not
defined forz < 0. Sox = (1 + T+ 4e).
29. 3ze® + 2% =0 & ze®(3+x)=0 & z=00r—3

M In(lnz)=1 <« 20T _¢l o Iho=e'=e = PT=¢ = z=—¢

3. —e"—6=0 & (—3)(e"+2)=0 & e =30or—2 = z=In3sincee” > 0.

3. (e’ =100 = In(e"°*) =In100 = 2+452=In100 = 5z=mIh100—2 =
z = £(In100 — 2) ~ 0.5210

M)In(e* —2)=3 = —-2=¢ = F=e"1+2 = z=In(e’+2)~ 30049
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Solutions to Assignment #7.3

T

46.

47.

51.

53.

57.

61.

(@) e* <10 = Ine® <Inl0 = z<Inl0 = zxe&(—oco Inld)

M Inz>—-1 = 2=l = zze! = zec(lfex)

L@ u(t) =ce™ = a(t) = (t) = —kee " = —ku(t)

(®) v(0) = ce” = ¢, so c s the initial velocity.

@u(t)=ce ™ =c/2 = e =1 = —kt=Inl=-In2 = t=(n2)/k

X t=x"—9 asxr — ,E— , an nilx” — = lm Int = —o0o a
Let * — 9. Then 3t 0", and lim 1 -9 li +l (8)
t—0

z—37T

Asz — 27 8z — z* = 2(8 — 2%) — 07 since = is positive and 8 — z* — 07 Thus, lim log;(8z —z*) = —oo.

o—2

li.nr%] In(cosx) =In1 = 0. [In(cos x) 1s continuous at = = 0 since it 1s the composite of two confinuous functions.]

. ]im+ln(si.nx:}=—:}oSiﬂOEsinx—rﬂ"'ﬂS:r:—r[]"'.
a0
2 2 1
14 _ .
. Tim [In(1 +2?) —In(1 4+ 2)] = lim % —1n( tim 2= ) = m lim 2=~ ) = oo, since the limit in

parentheses is co.

2 2/z +1 1
. lim [In(2+z) —In(l +z)] = lim In (Iix) = lim In (I—Jr) —In==In1=0

1/z +1 1

£(z) =logio(a® —9). Dy ={w|2*—9>0} = {z| |o| >3} = (—o0,—8) U (3,0)

(a) For f(x) = V3 — 2=, wemusthave 3 —e** >0 = e <3 = 2x<In3 = z<iln3
Thus, the domain of £ is (—oo, 3 In3].

W) y=Ff(z)=v3—e=* [notethaty >0] = =3¢ = *=3-3° = 2z=In(3—1) =
x = 11In(3 —y*). Interchange z and 4= y = 2 In(3 — =?). So f~'(z) = 1 In(3 — ). For the domain of f ", we must
have3 —2? >0 = 22<3 = |z|<v3 = —V3<z<+v3 = 0<z<+/3sincez > 0. Note that the

domain of =, [0,/3), equals the range of f.

Ly=In(z+3) = =N =p4+3 = z=e"-3

Interchange x and y: the inverse function1s y = ¢” — 3.

_7,a=‘J':(;:::}=\‘=Jms = hhy=2" = 2z = {ny. Interchange x and y: y=v31n.r_80f_1(x]=\.'31nx_

3 kL 4
flz) =€ —e* = f'(z) =3’ —e®. Thus, f'(z) >0 < 3> = Ex > e_x & 3”1 e
€ e

e >1 & 2r>In(i)=-In3 & z>-1In3 sofisincreasingon (—211n3, oo).
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Solutions to Assignment #7.3

B2 y=2"—e ¥ = ' =243 = " =2"—0e . Thus,y" <0 & 2" <0 &

4x . O - 5 - 1 El . — 1 El
2 & 4r<Inf & =z < :ln3,so fisconcave downwardon (—oo, ;In3).

[ e
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