Logarithmic Differentiation ... Set 1

Logarithmic Differentiation

Use logarithmic differentiation to differentiate each function with respect to x.

1) y=2x" 2) y=5x"
3) y=3" 4) y= 4y

5) y=(3x* +4) Vs +1 6) y=(x*+5°V22+3
7) y= Gx'-2) 2:}5 8) y=3x2+1(3x* +1)°
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Answers

Use logarithmic differentiation to differentiate each function with respect to x.

1} y= 21‘2". 2) y= SISI
@ _ y(2In x +2) P _ yW5In x +5)
dx dx
= 4x:'r{ln x+1) = 25.1’5'{(_111 x+1)
3) y= x> 4) y= 45"
f } f.- . - o'
@ y(3In x +3) & yi4x'In x + x7)
dx dx
=9x"(In x + 1) =4x" (4lnx +1)

5) y=03x* +4)°Vs5x +1 6) y=(x"+5)°\2x? +3

dy | 36x° 15x% ) dy [ 10x* 2x
_:3"(« 1 t 3 j) _:-" 5 +o3 ]
dx 3x" +4 10x" + 2 dx \x” + 5 2x + 3)
3x%(3x* + 4)%(135x* + 24x +20) 2’ +5)(11x° +15x7 +5)
= 3 - (a2
2V5x 41 V2x? 43

(3x* - 2]5 8) y=+«3x*+1 (3x* + ]]3

(3x7 +4)* dy 3x 36x7 )
dy [ 60x° 18x7 ) E_ )"'-.3-\’3 +1 ! 3t 41 ]
d ‘( 33 —2 3 +4 ] 33+ 1)X(39x + 141247
6x(3x% — 2)*(21x* +40x +6) ) NEE
) (327 +4)°
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2x° +3 10) y=(2x*=5)7vx*-2

Use logarithmic differentiation to differentiate each function with respect to x. You do not need to
simplify or substitute for y.

11) y= (5x-4)* 12) }’:(.¥+2}4-(21—5)2-(5I+]}3
T (B2 +5) - (5x*=3)°
13) y=(5x"+2)"-3x*=1)" - (3x-1)* (x> +3)*

14) v= :

(5x°=2)° - (3x*-5)°

15) y=(3x=4)’ - (3x—1)" - (5x* =2)* - (x +3)*
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V2x¥ +3 10) y=(2x* =5~ x* -2
(x*=3)’ dy .
dy [ 3x* 12x7 ) de \2x'-5 x'-2)
& Y | 2x% + 3 xt - B (2x2 = 5)*(14x2 - 29)
B 3xH-7x* = 3-12x) - Axt=2

(x*=3)*v2x* +3

9 y=

v

l 12x X ]

(5

Use logarithmic differentiation to differentiate each function with respect to x. You do not need to
simplify or substitute for y.

(5x—4)* 12) y=(x+2)* 2x-5)7" (5x+1)°
1) y= 2 5 4 3
9y
dv (20 30x 60x° de  T\x+2 2x-5 Sx+1)
—_— =Y — — —
de - (._5_»; -4 3x*+5  S5x*-3)
13) y=05x"+2)"-3x* = 1) - (3x=1)* 4 (x*+3)*
y= S
dy ( 50x* 27x* 12 ) (5x° - 2)5 (3x*-5)°
— =¥ +- +
de \5x+2 3x -1 3x-1) dy l S 1254 12x
2y — _ N
dx  T\x"+3 5x° =2 3x*-5,

15) y=03x*=4) . 3x-1)* - 5x* =2)* . (x+3)*

dy [ 45x° 9 3042 4
= ( ] + +— + ]
\3x"—4 3x—-1 5x"=-2 x+3)

dx

(4x> = 5)*
16) Y= 4 4 5 2 3
(2x=3)"-(5x* =2)" - (3x* - 4)
dy ( 16x 8 100x” 18x
a _ [ _ _ R
dc T \4x*=5 2x-3 5x*-2 3x'-4)



