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22/8/17

Unit 1: Differential Calculus - Lesson 8

Logarithmic Differentiation

LI

e Differentiate functions logarithmically.

SC
e Log. Rules.
e Chain Rule.
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Logarithmic differentiation is a tfechnique
for differentiating functions
by taking logarithms first

Logarithmic differentiation should be used when any one of the following
indicators are present.

e Bracketed terms with fractional powers.
e Variable is in the power.

e Product or quotient of more than 2 functions.
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Example 1
Differentiate y = 3%

y =37
Iny = x1In3
= Iny = (In3) x
y'/y = In3
= y =ylIn3
= y =3%.In3

/N
<-
I

(In 3)3")
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Example 2
Differentiate f (x) = (sin x)*.

f(x) = (sinx)™
Inf (x) = In(sinx)*
= Inf (x) = xIn(sin x)
f'(x)/f(x) = 1.In(sinx) + x.(cos x)/sin x

= f'(x)/f(x) = In(sinx) + xcot x

- f'(x) = f(x)(n(sinx) + xcot x)
= f' (x) = (sinx)™ (In(sin x) + x cot x)
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Example 3
Find w' if w = x@se™
W = x cosec4x
Inw = In (x <% *)
= Inw = cosec 4x . In x
w'/w = -4 cosec4x cot 4x.Ilnx + cosec 4x.(1/x)

= w' = w(-4cosec4xcot4xInx + cosec4x.(1/x))

= w' = x©%™ (-4 cosec 4x cot 4x Inx + cosec 4x . (1/x))

= w' = cosec 4x.x ¥ (-4 cotdxInx + 1/x)
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Example 4

Find the derivative of the function defined by
y (x) = (cos x) <"~

cot x

y = (cos x)
cot x

Iny = In(cos x)

= Iny = cot x.In(cos x)

y'ly = -cosec’x.In(cos x) + cotx.((-sinx)/cos x)
> y'/y = -cosec’x.In(cos x) - cot x tan x
> y'/y = -cosec’x.lIn(cosx) - 1
= y' = -y(cosec’x.In(cos x) + 1)
= |y' = -(cos x)“"" (cosec” x . In (cos x) + 1)

Mar 1-14:16
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Example 5
Differentiate y = e™ sscx
X
y = e4xxs3ecx
ny - In(e“"secx)
N Iny = Ine®) + In(secx) - In(x°)
= Iny = 4xIn(e) + In(secx) - 3Inx
= Iny = 4x + In(secx) - 31Inx

= y'/y =4 + tanx - 3/x

y'/y = 4 + ((sec x tan x)/sec x) - 3/x

= y =y(@# + tanx - 3/x)
e sec x
= y'=( - )(4+‘ranx—3/x)
X
(y' _ e™secx(4x + xtanx - 3))
4
X
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Example 6

Y3x + 4/2x + 1
Vadx -7

Differentiate y =

y = Bx+ 47 @x+ D"@x -7

In@Bx + ) + In@x + D + In(4x - 7)7"*

Iny =
= Iny = (1/3)In(3x + 4) + (1/2)In@x + 1) - (1/4)In(4x - 7)
Ly 2 WG W@ W@
YT 3T 4 2x 1 1 ax — 7
>vy'/y = 1 1 _ 1
YT 3T 4 T 2x 1 ax -7

. 1 1 1
= = + m —
Y y(3><+4 2x + 1 4x—7)
|y f3x T avEx 1 1
! Vax -7 3x + 4 2x + 1 4x - 7
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AH Maths - MiA (2" Edn.)
e pg. 92 Ex. 6.6 Q1,2,4,5,7.
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Ex. 6.6

1 Find the derivatives of these functions.

a flx) =5* b flx) = (x+ 1! ¢ flx) = esimx
d flx)=3" e f(x) = (cos x)*
2 Find the derived function for each of these functions.
a fla) =~ b flx) = 7 ¢ flx) @
d flx)=xe*cosx e f(x)=(1—x3)in=
dZ

4 Showthaty= = (sin? 2x — 2 cos 2x)y.

dx?
5 Show that the tangent to the curve with equation y = (sin x)* atx = 3—7 is parallel to the x-axis.
: : : . x(2x + 1)2
7 Find the equation of the tangent to the curve with equation y = ——- at the point where x = 4.
(3x — 4)3

Jun 19-11:45
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Answers to AH Maths (MiA), pg. 92, Ex. 6.6

1 a (2In5)5*

b e+ 1)H(( 1) 4 InG +1))

¢ sin 2x esin'x d In3e 3¢

e (In cosx — x tan x)(cos x)*

2 a (x+ 2xInx)x* b 32Inw. 7
e ((x — 1) sinx + x cos x)
-

o]

o

(cosx — xsinx — xcosx)e ™

sinx 3 .2 5
(1 — &) (cosxln (1—x3) — ngx]

¢ 1—=
4 dy =2 = cos?x — in 2 cos® x

qe = 2cosxsinx.e = —sin 2x ¢

d%y . cos? x .
= T2 —sin 2x. e *. —2 cosxsinx
+ 5 *  —2 cos 2x = (sin? 2x — 2 cos 2x) e« ¥

. _ . ld_}’_ Ccos x :
5 lny= xIn(sin x) =>y I Xsinx + In (sin x) =

d

ay = x cos x (sin x)* ! + (sin x)* In (sin x) = 0 when x = 12—7
7 9y=9%—09
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