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Logarithmic Differentiation

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

1. Differentiate using logarithmic differentiation.

y= 2-[2-x2+3)2'x

Required base domain: 2*(x)(2) + 3 > 0.

2. Differentiate using logarithmic differentiation.
4 3 3
y=-2 (3x2+1) (3x- 1)7 (- 1x+5)?

Show the logarithm step and retain every original denominator exclusion.

The original function domain and the open logarithmic-formula domain are recorded separately.
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Logarithmic Differentiation

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

3. Differentiate using logarithmic differentiation.

DN
(- 1x+4)

Show the logarithm step and retain every original denominator exclusion.

y=

4. Differentiate using logarithmic differentiation.

y= -3 -CZ-X+5)'l X2

Required base domain: 2*x + 5> 0.

The original function domain and the open logarithmic-formula domain are recorded separately.
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Logarithmic Differentiation

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

5. Differentiate using logarithmic differentiation.

3
y- (274 1)?-(- 3x+4Y

Show the logarithm step and retain every original denominator exclusion.

6. Differentiate using logarithmic differentiation.

3 3
.- 2 ( 2.x+4) .(12.x+4)
(3.x2+1)7

Show the logarithm step and retain every original denominator exclusion.

The original function domain and the open logarithmic-formula domain are recorded separately.
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Logarithmic Differentiation

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

7. Differentiate using logarithmic differentiation.

)= 2-[X2+3)X+_1

Required base domain: (x)(2) + 3> 0.

8. Differentiate using logarithmic differentiation.

3 1
ye 2 -[2-x2+2)7{3-x+2)7{- 2x+5)

Show the logarithm step and retain every original denominator exclusion.

The original function domain and the open logarithmic-formula domain are recorded separately.
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Logarithmic Differentiation

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

9. Differentiate using logarithmic differentiation.

2
3
y= (2-x+3) :

(- 2x+5)?

Show the logarithm step and retain every original denominator exclusion.

10. Differentiate using logarithmic differentiation.

y= -3 -CX+5)'3 el

Required base domain: x + 5> 0.

The original function domain and the open logarithmic-formula domain are recorded separately.
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Logarithmic Differentiation
Worked Answer Key

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

l.y=
2:X
2-(2-x2+3)
Inly = In(|2|)+2-x-|n(2-x2+3)
(dy/dx)ly = 2-In(2-x2+3)+2-x-4+x
2-x2+3
2- .
Answer: dy/dx = 2»(2-x2+3) x. 2-In(2.x2+3)+2«x-4_x
2.x%+3
Original domain: 2*(x)"(2) + 3 > 0. Logarithmic formula: 2*(x)(2) + 3 > 0.
2.y =
4 3 3
3
-2 -(3-x2+1) (3x- 1) (- 1x+5)?
Inly| = In(l—Z D+i~lnC|3vx2+1|)+izln03-x— lD+i-InCl— l~x+5|)
3 2 2
@ydyy= L. 8x 3.8 3. 71
3-x2+1 2 3x-1 2 - 1x+5
4 3 3
3 . -
Answer: dy/dx = -2 -C3-x2+1) ‘Cs-x- l)Z-C- 1-x+5)2. i‘ bx +i- 3 +i- !
3 3_)(2+1 2 3x- 1 2 - 1.x+5
Original domain: 3*x - 1 >= 0; -1*x + 5 >= 0. Logarithmic formula: 3*(x)"(2) + 1 !=0; 3*x - 1 > 0; -1*x + 5> 0.
At x = 1/3, the point is a one-sided domain endpoint. At x = 5, the point is a one-sided domain endpoint.
3.y=
2
(2x3°
(- 1x+4)
Inly| = In(lll)+i-ln(l2.xl)- 1.2-InC|- l.x+4|)
3
@ydly= 2.2 - 12t
3 2x - 1.x+4
2
3
2-x -
Answer: dy/dx = L(ii 112-1—)
C_ 1<x+4)2 3 2-x - 1x+4
Original domain: -1*x + 4 != 0. Logarithmic formula: 2*x != 0; -1*x + 4 1= 0.
At x = 0, no finite two-sided derivative exists.
4.y =

3 -CZ-X+5)_1 x+2

Inly] = In(l-S D+C- 1x+2)in(2:x+5)

@yidxly= - n(2x+5)+ (- 1x+2) 2

2.x+5

Answer: dy/dx = -3 -szx+5)'1 'X+2-<- InCZ'X+5)+C' 1.x+2), 2 )

2.x+5

Original domain: 2*x + 5 > 0. Logarithmic formula: 2*x + 5 > 0.

The original function domain and the open logarithmic-formula domain are recorded separately.
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Logarithmic Differentiation
Worked Answer Key

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

5.y=
3
2
(2-x2+1) (- 3x+4ay
B 3 2
Inly| = In(ll|)+_-|n(|2-x +1D+3-In(l- 3-x+4|)
2
@yidly= 2. 4% 43S
2-x2+1 - 3.x+4
3
2 . -
Answer: dy/dx = (2-x2+1) C 3-x+4)3- i 4x +3. 3
2 5.2, - 3.x+4
Original domain: 2*(x)"(2) + 1 >= 0. Logarithmic formula: 2*(x)*(2) + 1 > 0; -3*x + 4 1= 0.
At x = 4/3, f' exists and equals 0.
6.y =
2 (- 2-x+4)3-C2-x+4)3
1
2
C3~x2+1)
Inly| = In(|-2 D+3-|nC|- 2-x+4|)+3-|n(|2»x+4|)- l-i-ln(|3-x2+l|)
2
@yidly= 32 __+3._ 2 . 1.L1._ 6
- 2.x+4 2.x+4 2 3-x2+1
2 C 2-x+4)3(2-x+4)3 2 P 1 6.
Answer: dy/dx = {3 +3. -1
i - 2x+4 2.x+4 2 3vx2+l
2
(3-x2+1)
Original domain: 3*(x)"(2) + 1 > 0. Logarithmic formula: -2*x + 4 1= 0; 2*x + 4 1= 0; 3*(x)"(2) + 1 > 0.
At x = 2, f exists and equals 0. At x = -2, ' exists and equals 0.
7.y =

2-(x2+3)x+'1
Inly| = In(|2|)+(x- 1}|an2+3)
(dy/dx)ly = Ian2+3)+Cx- 1)- 2%

X" +3
Answer: dy/dx = 2-(x2+3y+'1 : In(x2+3)+Cx- 1)- 2%
2

Original domain: (x)"(2) + 3 > 0. Logarithmic formula: (x)*(2) + 3 > 0.

The original function domain and the open logarithmic-formula domain are recorded separately.
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Logarithmic Differentiation

Worked Answer Key

Differentiate each function using logarithmic differentiation. State the real domain used by the logarithmic derivative formula.

8.y=

3 1
2 -(2-x2+2)2-(3-x+2)7{- 2x+5)°
Inly| = In(l-z D+i-ln(|2-x2+2|)+i-lnCl3-x+2|}+3-ln(l- 2-x+SD
2 2

@ydly= S 4X 413 45 2
2-x2+2 2 3x+2 - 2x+5

1 3

+3.

-2

3 1
Answer: dyfdx = -2 .Cz.x2+2)2{3.x+2)2.(- 2x+s)P 24X L1
2

2x%+2

2 3x+2

Original domain: 2*(x)"(2) + 2 >= 0; 3*x + 2 >= 0. Logarithmic formula: 2*(x)"(2) + 2> 0; 3*x + 2> 0; -2*x + 5 1= 0.

At x = -2/3, the point is a one-sided domain endpoint. At x = 5/2, f' exists and equals 0.

2

(2-x+3)?
1

(- 2-x+5:)?
Inly| = In(|l|)+i-ln(|2-x+3|)- l-i-lno- 2-x+5|)
3 3

@ydy= 2.2 1.1 _ 2
3 2x+3 3 - 2x+5
2
CZ-X+3)3 2 2 1 2
Answer: dy/dx = . - 1.
1 3 2x+3 3 - 2.x+5

(- 2x5)°

Original domain: -2*x + 5 != 0. Logarithmic formula: 2*x + 3 1= 0; -2*x + 5 = 0.

At x = -3/2, no finite two-sided derivative exists.

10.y =

3 ~Cx+5)'3 X-1
Inly| = In(|—3 D+C 3.x- 1)~Ian+5)

(dy/dx)ly = - 3-Ian+5)+C- 3.X- 1)- -

X+5

Answer: dy/dx = -3 -Cx+5)'3 Xl ( 3-Ian+5)+C- 3.x - l)-

Original domain: x + 5 > 0. Logarithmic formula: x + 5> 0.

)

1
X+5

The original function domain and the open logarithmic-formula domain are recorded separately.
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