\;'17 1 Introductory Example

= x(h\3)

1 (@ y= =3* =y =(n3)3" by formula or think of y =3"

(b)y ) '=3x?

(c)y x* =00 =y = X [(DInx+x 1] = x*[Inx +1]

)(x+1) - e(x+l)ln(x+l)

12 y=(x+1
oy = DG+ 1) + (r+ D ] = e+ DO e D+

L (3x2 + 2): = (eln(3x1+2) )x - xln(3:2+2)
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2. Sometimes we use logarithmic differentiation for the whole expression other times for subparts.

3x? +2]

@) f(x)=3-2"+2-x* +3-x7" =3.2* +2.x° + 3k(x) where
In(k(x)) = In(x>*?) = 2x +3)Inx = LD =2Inx+(2x+3)L = k'(x) = x> [2Inx + 2]

k(x)

hence f'(x) =3(In2)2" + 6x* +3-x*?[2Inx + 22]

®) f(xX)=x2x* +D)* +5=h(x)+5= f'(x)=h'(x)+0.
In(h(x)) = In(x(2x* +1)*) =Inx + xln(2x + 1)

:_ = f& =L+ ()nQx’ +1)+ x5 = L4 In(2x® +1) 4+

L= HE) =525+ 1) [’+1n(2x +1)+ S J=f(x)+0= f'(x)

3.() In(g(1) =In(3) =1In2-2¢Int = €L = In2 - ~[2Int+2t 4= g'() = & [In2 - 2In¢ - 2]

(®) g() =In(t+1D)"™" = (> +DIn(r + )= g'()) = 2In(t +1) + (¢ + 1) ;L = 20t +1) + £t

1+1

4.(a) Iny=In(x"")=Inx* Inx = %Inxlnx = %(Inx)*
= L= S2Inx)L=kr o o laydx (g gy

x

(®) Iny= ln(‘—l%—_—)= Inx+Ine™ —In(x+1)’ ~InVx—-2 = Inx+5x~2In(x+1) - %In(x —2)

3£=1 Ay (g2 1 5
y +5- 2x+l 2x—2 =Yy _(x+5 x+l 2x-4 (alx;;ﬁ)

(© Iny=In(e™ (x* +3)° (2x* +1)°) = Ine® + In(x> +3)° + In(2x? +1)°
=2x+51n(x2+3)+31n(2x2+1) = 7.2+5 2x - +3A
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7. y=f(x)F >y = In(f(x)*?)= gx)In(f(x) = £ =g'(x)In(f(x)+ X T
= ' = (g () + g(x) L2 ()2




