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TOPIC5: FURTHER DIFFERENTIATION

This is a continuation of what you covered in S.5

It will also cover differentiation involving logarithms and exponential
Example

x2 [
Differentiate ﬂ
(2x+1)

x2 rei N o
(2x+1)

Iny = Ine®* + In(sin x)% —In(2x +1)°

Iny=x?lne +% In(sin x) —3In(2x+1)

Iny = x? +% In(sin X) —3In(2x+1)

Note that apply the law of logarithms properly before differentiating remember we only
differentiate or integrate in log base e

iyzszr%(Z_osx_?) (2)
y dx sinx  2x+1

1ﬂ:2x+}/cotx— 6
y dx 2 2x+1

2 (i W\ P2
ﬂ=(2x+%cotx— 6 je (sin X)3
dx 2x+1) (2x+1)

Please simplify your answer as much as it can be done, a lot of marks lies in that area

Example

3
Differentiate 1/w
1-2x

_ [ex+3)® _(ex+3)”

Let
1-2x  (1-2x)%

Iny = In(2x+3)°2 — In(L—2x) 2
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Iny =3/ In(2x+3) - 3 In(1-2x)

ldy 3 2 ) -2
ydx_4(2x+3J %(l—ZXJ
ldy _ 3 N 1

y dx 2X+3 1-2x

~3(1-2x)+2x+3
T (2x+3)(1-2x)

_ 3-6x+2x+3
(2x+3)(1-2x)

3 6—4x
(2x+3)(1—-2x)

dy _ 2B-20) (2x+3)”
dx  (2x+3)1-2x) (1-2x)"

_ 2(3—2x)4/(2x+3)
(1-2x)2

Example

Differentiate with respect to x the expression

sin l(3+5cosxj

5+3cosx
Let y :sin_1(3+5cosxj
5+3cosx
i 3+5cosx
siny =———
5+3cosx
dy (5+ 3cosx)(-5Sinx) — (3+ 5Cosx)(—3sin x)
Cosy — = 5
dx (5+3cosx)

_ (=25Sinx—15Sinxcos x) + (9Sinx +15SinxCosx)
(5+3cosx)’
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dy —16Sinx
cCosy— =
dx (5+3cosx)
sin y _ 3+5c0sx
5+3cosx

(5+3c0sx)?-(3+5c0sx)?=h?
b= 4sinx

4Sinx

5+3cos X
. dy _ (-16Sinx)(5+ Cosx)

Cdx  (5+3cosx) 4sin x

Cosy =

3 -4
5+ 3cosx

Example

2

_ 2
Differentiate Cos‘l(1 X J

1+X
A(1-%2
Let y =Cos 1[1+X2J
2
e
—Sinyﬂ _ L+ XZX—ZX)—(lz— X2 (2x)
dx (1+ x2)
_ —2x(1+ x? +1—x2)
(1+ x2)2
. dy 44X
+S|ny& = (1+x2)2
dy 4x

dx % ISiny
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2

CoSY =
y 1+ x?

h? = (1+ x2)2 —(1— xz)2

= 14+2x24+x%-(1-2x%+x%)

=4x?
h =2X
ﬂ _ 4x 2

dx (1+ XZ)Z C1+x2

Example
— _1)%
Given y =3 )2( 12 = (x l)j
(- (2 _p%
Inyz%ln(x—l)—%ln(xz—l)
1dy_q/( 1 ) 2 ( 1
ydx /3 x—lj A x2 -1
1dy_q/( 1 ) 2 ( 1
ydx /3 x—lj A x? -1

1dy 4/ (x*-1)-4x(x-1)
}&_% (x> —1)(x-1)

_}/ (x? —1-4x% +4x)
3 (¢ - (x-)
_—-3x* +4x-1)

3(x? -1)(x-1)
_ (1-3x)(x-1)

3(x? -1)(x-1)

dy _ (@-3%)  (x-3
dx 3(x% -1) (Xz_l)%
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dy (L-3x)(x-1)
A (- (x+1) 3(x—1) 3

dy _ (1-397
I 3k B (x-1)




