HOSSAM GHANEM

(4) 7.3 The Logarithm Function

(D) ([a*=y| © |[x=log,y
Example 52 =25 & log; 25 = 2 103 = 1000 < log;, 1000 = 3
(2) |ly=¢€e*| © |log,y=x| < |Iny=x
(3) [ln e* =x| , |e"*=x
Ine=1 In1=0
In0 Not definite Inx ,x <0 Notdefinite
0l _Inx | _Inx
( )Ogax_lna I TnE

(2)InAB =InA+ InB

In(x? = 8)(x +5) = In(x? — 8) + In(x + 5)

(3) In (g) =InA—1InB

(2x3 —16)
In
COS X

= In(2x3 — 16) — Incos x

(4 Inx"=rInx

InxV¥ =vx Inx

Example

| <3\/x+ 1 secx
n
Vv X sinx

)

1
= §ln(x + 1) + Insecx —Elnx —Insinx




(4) 7.3 ThelogarithmFu

nction P2
Domain:
fx)=Inx = Df=(0,0) , R =R
Limit:
If a>0 , lim(Inx)=1Ina lin%(lnx) =1n3
If a<0 |, }Cirrcll(lnx) D.N.E xlirp6(lnx) D.N.E
lir51+(lnx) = —00 lir(r)l_(lnx) D.N.E lir%(lnx) D.N.E
lim(Inx) = xl_i}r_noo(ln x)D.N.E
Differential :
1 B 1 . 1 l il 1 ! 1
dx 084 () Ina x dx peniE)ce In9 «x
d 1 d 1
alnx=; aln(x—5)=—x_5
Notes
lagSilga |a 2 = log, a* 3 = log, a® n = log, a"
1 =loge6 2 =log, 16 3 =log,8 3 =1log,2° = log,8
1= 10g5 5 74 =3 10g7 49 = 10g3 27 3 = 10g5 53 A 1085 125
= _ 2 - 3
1—@11’16 Z—ﬁne 3—@11’18 4=10g224 (1] 10g216
. . : B .
1 =log,n 2 = log, n* 3 = log,, n° 4 =logs 3" = logz 234
1
log, x = mlnx
log,y log,x =1
65168855




(4) 7.3 TheLogarithm Function

P3

Example 1

Prove the identity:

log, (xy) log, (xy) = log, ¥ + log, x + 2, for any positive

26 January 2006 A
32 Oct. 31%, 2010 A

x,y*1

Solution

L.H.S = log,(xy)log, (xy) = [log, x + log, y] [logy x + log, y]
= [1 + log, y] [logy x + 1] =log, x + 1 +log, ylog, x +log, y

v log,y log, x = Thx

1npas I Bedk
Iny

~L.H.S=log,x+1+1+log,y = log,x+log,y+2=R.H.S

Example 2 5
Show that: L ] 2 = fi (- 1
13 MarCh 2001A ng2X+ ngx 5 or x > X ¥+
Solution
e | | ,  Inx lnxz_ Inx 2lnx 1 LR
T 108, X 0B X = R T 2inx | mx 2. AC 2T
Example 3 Show that  log, x = 3loggx  foral x> 0. 26 July 2008 A
Solution
LH.S = log, x = 2%
L. = ngx— m
ol e _3lnx_3lnx_31nx_lnx_LHS
= GRS IS Sl JISOSNN mefs - (S

Let a> 1. Solvethefollowing equation for x.

2Inx

log,(x +2) = T

Example 4
27 Nov. 2008 A
2Inx
log,(x +2) = e
In(x+2) Inx?
Ina " Ina
xX2=x+2

X2 —x—2=0
x=-2)(x+1)=0
x =2

Solution

Example 5
19 March 2006 A

Find all solutions for the equation:

logg x +logg(x —5) =1

Loge x + logg(x —5) =1

Loggx (x —5) = Loge 6
x(x—5)=6
x2—5x—6=0

65168855

Solution

x=6)(x+1)=0 -

xX=6




(4) 7.3 ThelLogarithm Function P4

Example 6 Solve loge(4 —x) =1 —logs(x + 3) 29 July 2009 A

Solution

loge(4 —x) =1 —logg(x + 3)
logs (4 — x) = loge 6 — loge(x + 3)
loge(4 — x) + loge(x + 3) = log, 6
4—-—x)(x+3)=6
4x+ 12— x2—-3x=6
—x’+x+12-6=6
—x’+x+6=6
x2—x—6=0
x—3)(x+2)=0

x=3 or x= —2
Example 7 Solvefor x 1081(4 —3x) <1 28 April 2009 A
e
Solution
logi(4 —3x) <1
In(4 — 3x) ey > —— 4
ln% 1 b
In(4 — 3x) N AL e
—Ine 1:3:}e
In(4 —3x) >—Ine x < -
—3e
In(4 —3x) > ln1 4e — 1
e it
1 3e
4—-3x > —
e
2
Example 8 Determine all x for which log%(x —=3)<0 24 May 2005 A
Solution
logi(x2 —3) <0
a2 _ x2-3 >1
1n(x13) — 0 22
ll’lz |.X'| =42
In(x? — 3) &S 20 on| e 1> 2
g T 0 x € (—00,=2)U(2, )
In(x2—-3) >0 or x €R/[-2,2]
In(x?—-3) > In1
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(4) 7.3 ThelLogarithm Function P5
Homework
1 | Find all solutionsfor equation log, x + log,(x — 6) = 4
2 | Find al solutionsfor equation  log,2 250 —log,2 2 = —
10
3 | Show that log,s x + log, x3 = =
statementsistrue or false-explain your answer.
4 1 January 2005 A
1nVa+b==§Gna+an) uary
(3 pts) Find all x for which :
‘ é log,(x+1)=1+ logy /7 (x+2) 30 April 11, 2010
‘ 6 | (2pts) Solvethe equationlog,(x? + 1) — 2log, x =1 33 April 10, 2011
(1.5 pts) . Answer the following as true or False. :
‘ i log 510 > 0 33 April 10, 2011
‘ g | Find the solution set of the inequality log:(x* —3) >0  (2pts.) 35 Ja;cl)Jla(r)y 24,
= 2
‘ 9 |(2pts.) Provethat log, . (x) +log,(1/x) = -2 foralx > 1. 36 June 6, 2010
x2/ln3 <9
10 | (3pts.) Provethat  tanh(log; x) = ATy = 38 Jan. 22, 2011
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