Calculus Maximus WS 2.10: Log Functions

Name Date Period

Worksheet 2.10—Derivatives of Log Functions & LOG DFF
Show all work. No calculator unless otherwise stated.
Short Answer

1. Find the derivative of each function with respect to x, given that a is a constant
@ y=x (b) y=a* (© y=x* (d) y=a®

2. Evaluate each of the following. Remember to simplify early and often (especially when you have logs).

@ <[] ORI © 2 1og, 8%

3. For each of the following, find % . Look to simplify using the properties of logs first.
X

XvX-=1
2

(@ y=1logs (b) y=x"?log,x+1
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© y=In COSX
cosx—1
(e y=|n3x

(9) y = logs (1+ xInx)
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(d) y:|n(|n1j
X

(f) y=xInx?

4x -2
h) y=In4
(h) y ~/3X+1
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4. Useimplicit differentiation to find %

X
@ x> -3Iny+y? =10 (b) Inxy +5x =30

5. Find an equation of the tangent line to the graph of x+ y—lzln(x2 +yx/§) at (10).

6. A line with slope m passes through the origin and istangent to y =In (gj . What isthe value of m?
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7. Find an equation for aline that is tangent to the graph of y = e* and goes through the origin.

8. Find the point where the tangent line to the curve y = € * is perpendicular to the line —2x+y =8.

9. Use Logarithmic Differentiation to evaluate the following.

-3)*(x®+1
(x=3) (X +) (b) If y=x""" find Y

d _
@ (2x-5° | dx
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10. Let f(x)=In(1-x).

(a) State the domain of f. (b) Find lim f(x)
X—>_1_
(c) Find f'(x). (d) State the domain of f'(x).

(d) Explainwhy f"(x) <0 for all xin the domain of f.

Multiple Choice
11. Usethe properties of logs to ssmplify, as much as possible, the expression:
4 4 1
log, 32+gloga 4—gloga 2+ Ioga@

25
(A) log, 128 (B) log, 8 (C) log, 32 (D) log, 277 (E) 8
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12. Simplify the expression: 2%!292¢)!nX
A5 B el ©x X (E X

13. Which of the following is the domain of f'(x) if f (x)=1log, (x+3)?
(A) x<-3 (B) x<3 (C) x#-3 (D) x>-3 (E) x=-3

)( 2-3x)

14.1f £(x)=(x2+1)" " then (1) =

1 3 1 1
(A) —Eln(8e) B) -In(8)  (C) -2 (0)-3 (@3
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15. Determineif lim [In 2+5x) In 2+3x :| exists, and if it does, find its value.

X — 00
A I||—

5
(B) In§
3
© Ing
(D) In2
(E) Does Not Exist

2Int
3+Int

_____16. Find thederivativeof f(t)=

2
t(3+Int)
6Int
(3+Int)2
6
(3+Int)2
2
t(3+Int)
6
t(3+Int)’

A) f'(t)=

®) f'(t)=

©) f'(t)=

D) f'(t)=

® f'(t)=
____17. Determinethe derivative of f when f (x) = x**
(A) £'(x)=(Inx+4)x*
(B) f'(x)=4(Inx+1)x"
(©) f'(x)=4(Inx+1)

(

(

(D) f'(x) (Inx+1)
E) f'(x)= 4x*
____18. Findthederivative of fwhen f (x) = x[ 7sin(Inx) +2cos(Inx) .
(A) f'(x)=x[5sin(Inx)+9cos(Inx) ]
(B) f'(x)=5sin(Inx)-9cos(Inx)
(C) f'(x)=5sin(Inx)+9cos(Inx)
(D) f'(x)=9sin(Inx) +5cos(Inx)
(E) f'(x)=x[9sin(Inx)+5cos(Inx)]
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