HOSSAM GHANEM

(5) 7.3 The Logarithmic Differentiation

Differential :
dl _ 1 _1 l 1 il _1
dx 08a(x) = Ina x dx 089(¥) = In9 x
d1 1 In(x — 5)im 1
)i = = 2 " i
Logarithmic Differentiation:
Guidelines Jall &l glad Example
Let f(x) =x* Find f\(x)
(1) Lo Ear i y=f(x) sl do Uuga(z)| (DLt y=x*
(2 Iny = In f(x) bl Inds (2)| (2) Iny = Inx*
(3) simplify Losciil] diilead] (il 5l it (3) | (3) INy = xInx
(4)%lny=%1nf(x) (4)%lny=%xlnx
%y\:%lnf(x) biads 523 (4) iy\zlnx+x-§
\ — @i 5 y\=y( 1
5) y' =y —Inf(x) ot S 1 22 o) ) y'=y(nx+1)
\ EESNSX
D\ = F () %lnf(x) fAx) =x*(nx +1)

Exanplel IF

f(x) =In[(5x — 7)*(2x + 3)3]

Find f\(x)

f(x) =In[(5x — 7)*(2x + 3)3]

f(x) =4In(5x — 7) + 3In(2x + 3)

Solution

B 4 (5) 3(2)
f\(x)_Sx—7 2x + 3
20 6

5x—7+ 2x+ 3




(5) 7.3 TheLogarithm Differentiation

Example?2 Find Z—y if y =Intan3(3x) + cos(In 2x)
X

9 October 1998

Solution

d 1 1
Y _ -3tan23x-3—sin(ln2x)-ﬂ-2

dx ~ tan33x

dy=iil 9
dx  tan3x

1 1
- sin(In 2x) = 9 cot 3x — " sin(ln 2x)

Example3 IF y=0+D2(x+2)30x2+3)* Find y\

Solution

Iny =2In(x + 1) + 3In(x + 2) + 4In(x? + 3)

y\ 2 3 4(2x)
vy x+1 x+2 x2+3
2 3 8
y\=(x+1)2(x+2)3(x2+3)4[x+1+x+2+x2j_3]
Exanpled 1IF y=J3B2+1DVexr—7 Find y\
Solution

1 1
Iny = Eln(Bx2 +1) + Zln(6x —7)

y\ _ 6x i 6
y  2(3x2+1) 4(6x—7)

3x N 3 ]
241 2(6x—7)

y\ = \/(sz +1Vex—7 [Bx

x? (2x —1)3
(x +5)?

Example5 Find dy/dx if yz\/

18 July 2005 A

Solution

1 1 1
Iny = z-Zlnx+§-31n(2x—1)—5-21n(x+5)

y\ 1. 3 2 1

— RS ==
gl B2 42 -1 %2 x + 5

dy x2(2x—1)3<1+ 3 1 )
dx (x +5)2 x 2x—1 x+5
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(5) 7.3 TheLogarithm Differentiation

WD it 29 July 2009 A

Example 6 Use logarithmic differentiation to find e
X
2 x exp(x?)
V= (e3* + 1)(sin? x)vx + 1
Solution

1
Iny = Inx + x?> —In(e3* + 1) — 2 In|sin x| —Eln(x +1)

_1_|_2 Tt 2 Cos x 1
—x e3* +1 sin x 2(x+ 1)

\ x e*’ < 1 il 3e3¥ - 1 )
= —+2x— ———— 2cotx —
4 (e3* + 1)(sin2x)Vx +1 \ x ot 2(x+1)

Example 7 ) dy i
Find ;i f — = S8a
| Y Vinx + 2%

secx tanx
6 March 1997

Solution
-1 1 1
Iny = 71n(cos x) + Eln(tan x) + Zln(lnx + 2%)
: 1, 5x
y\ -1 —sinx sec2x+ + 27 In2
y 2  cosx 2tanx  4(Inx + 2%)
\_ |secx tan x (1 ; A 1 N 1+ 2*xIn2 )
Y= VInx + 2% 2 anx sin2x = 4x(Inx + 2%)

Example 8 Use logarithmic differentiation to find y

_ (x+logsx)* (x® + 2x)°

AT 11 October 1999

Va3 +1
Solution
1
Iny = 21In|x + logs x| + 9In(x3 + 2x) — §ln(x3 +1)
y\ 2 <1+1 1>+9(3x2+2) 3x?
y  x+logsx x In5 23+ 2x 3(x3 +1)
\_ (x +logs x)? (x3 + 2x)° 2 ( 1 ) N 9(3x2% +2) x?
Lo Y3 +1 x + logs x xIn5 x3 + 2x (x3+1)
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(5) 7.3 TheLogarithm Differentiation P4

Example9 4 @

— y = (logs(In x?2))tanx 9 October 1998
4
Solution
Iny = tan x logs(2 In|x|)
\ Al

a2 1
5" sec” xlogs(2In|x]) + tanx - ———"

tan x
=S80 5 (il 2 )RS * ( sec? xlogs(Inx?) + )

xIn|x|In5

Example 10 Find y ~ (cosx)(@n2) /x5 1 6x
- i

y
2 March 1993 il NI

Solution

Iny = tan 2x In(cos x) + %ln(x5 + 6x) — In(In(sec x))

y_\: 2 seclen(cosx)+tan2x-_smx+ 57"+ 6 o1 secxtanx

y cosx  2(x>+6x) In(secx) secx

dy\ (cos x)(tan2x) (/35 4 6y 5x*+6 tanx

dy In(secx) 2(x5 + 6x) In(secx) )

( 2 sec? xIn(cosx) — tan 2x tan x +

Example 11 dy

Find il
6 March 1997 dx

In|x + eX*2Y| — xy = 2x% — y?

Solution

X +exvrey [1 42 (y +2y\ + 29Y)] = (v + 2p") = 4 — 2y

Example 12 I xIny —ylnxY =1 Find y\

Solution
xlny —y?lnx =1
2
x y
1 —y\=2yy\lnx ——=0
ny+yy yy'‘inx Y

65168855




(5) 7.3 TheLogarithm Differentiation P5
Homework
. dy . . =
i_ Badkd (15 Af y = e3X” sin x 9 October 1998
dx
Use logarithmic differentiation to find f'(x), where
2 oo e + 1 secax 12 July 2000 A
X) =
\ax sin x
. . +1 >+ 7x)"°
3 |Find & it 5= (x + In @Kot 72) 5 October 1996
dx ik A
B Va3 + 2x (x% + 1)6
88 IRyl [l A = Joiii 3 Nov. 1994
+ In|x* — e*|.
. Uselogarithmic differentiation to find f’'(x), where
S ~ (5x*—3x)? sec? x 4 July 1996
eGP+ 1 42
3
) . Vx+1 1 2+1
getElitdllalll adll o = &8 Pesl H1) 15 July 2003 A
(1+Inx)2 el-Vx
: dy . !
[ |Find oo ifila of = GESEUE 19 March 2006 A
X
8 |Find ? if  ye™ —In(1 + x%y?) = 3y — 6x° 19 March 2006 A‘
X
9 |Find y' if y=[logs(Vvx +1)] " ‘
10 |Find y' if y“—1In (;) —4x = -3 ‘
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(5) 7.3 TheLogarithm Differentiation PG
Homework
11 | Find Z_ 2 100, kel S o 7 July 1997
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