5.4 Exponential Functions e* Classwork Worksheet

+ e® 4 8 u_ U,
exponent properties: e =™ $=¢ ab e =e U
Additional v = Inx and y = e* Properties: eln* = y | Ine* = x l nl1=0 | _lne =1

Solving an Exponential or Logarithmic Equation In
Exercises 1-16, solve for x accurate to three decimal places.

1. en* =4 2. eln¥ =24

3. " = 12 4. 5e* = 36
5.9-2=7 8. 100e~2 = 35
1. Inx=2

12. Inx2 = 10

13. Inx - 3) =2 14, Indx = 1

15. nVx +2 =1 16, In(x — 2)* = 12




d

. - ab_ eb €% ab Lt =g
exponent properties:  ee =¢ priall .
. _ o -
Additional y = Inx and y = e* Properties: elnx — o | Ine* = x l Inl=0 1 lne =1

Finding a Derivative In Exercises 33-54, find the derivatif‘;f !

33. f(X) - ezx | 34, y = e“‘Sx

35. y e ev"; ‘ 36. y _ e~?‘x3

39.y=¢elnx 40. y = xe*

41. y == x?:ex 42' y — xze_x

43, g() = (e7* + ¢%)3 4. g(f) = ¢737

.y =Inlt + 46. yle(I Hx)
1—-é*
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Finding a Derivative In Exercises 33-54, find the denvatw

E—Eﬂm u} = (cos wu’ 14 '—"i[cos u} = —(sin uhu’ 15 -E-{tan u] = {sec? W'
dx T dxt ’ Tt T
d o 7. d ) w
‘E[C-D{M] = ~{ese? y)i 17. %{sec u) = {sec u tan u)u’ 18. ‘Z,;[ﬂsc u] = —{csc u cot ulu’
x —x
2 e* — ¢
47,y = — 48 v=5_"F¢_
YTt e , y 2

et 0y
49'3}“%6::”'1. 50. y T

51. y = e*(sinx + cos x) 52, y = e¥tan 2x




Fmdmg an Equation of a Tangent Line In Exerclses
55-62, find an equation of the tangent line to the graph of the
function at the given point.

Steps for finding Tangent Line Equation:

1) Identify Ordered Pair: Point:
2) Find Slope: Find f ‘(x) and evaluate the slope at x-value: Slope: m =

3) Put equation into point-slope form: Yy — Y41 = m(x — X1)

55, flx) = ¥, (0,1) 56. f(x) = e™%,

0,1)

57. flo) =e!'=%, (L, 1)

58. y = e~%*%, (2, 1)

5. f(x) = e*lnx, (1,0) 62. y = xe* — &%,

(1,0)




implicit Differentiation In Exercises 63 and 64, uséf
implicit differentiation to find dy/dx. |

63. xe¥ — 10x + 3y =0

64. e + x2 —y2 =10

Fmdmg the Equation of a Tangent Line In Exercises! 65
and 66, find an equation of the tangent line to the graph of tlle
function at the given point.

65. xe¥ + ye* =1, (0,1)

66. 1 + Inxy = ¢e*, (1,1)




Ch. 5.5 Log and Exponential Derivatives for base a

11, L llog. ] = — e e
dx%: Gga H] l!i]} a.}‘a{ 12 dx{ﬁ } \j_n Q)G i

Find the Derivative of the below functions: (Consider Expanding Log Expressions before Deriving if applicable)

39 y=5"% 40 y =6"""

41. f(x) = x 9% | 42, y = x(6~%)
49, h(r) = log,(4 — 1)? 48. y = log,(x*> — 3x)
5L y =logs v/x% — 1 50. g(1) = log,(#* + 7

' ' : (x) = 3
S3. f(2) = log - 52. 1) = log, U5 ¥ 1
-  ___ 4 )
55. h(ﬁi) = ]0g3 3"\/.- .J; “_____1_ 56. g(x) = k}gs m




5.4 Exponential Functions e* Classwork Worksheet

I
a-b

4+
a =g

%%

exponent properties: e’ =

Additional v = Inx and v = e* Properties:

__weu:_heu*u'
dx

e = x |lne* =x

‘ é{%ﬂ«q="

In1=0 | lne=1

Solving an Expo»nential or Logarithmic Equation In "o,
Exercises 1-16, solve for x accurate to three decimal places. y,ﬂm = 0-dna
1. enx =4 2, eln¥r =24 |
N X=¥
{ X= L{»’ 3x=2 L{'
Jer=12 ' 4. 5¢* = 36
X X://\/g\ 34 ]
ﬂ;e :ﬂ'\!l ' B ,be 3é %ev/( )(zﬂ' -St)f
. ER —
X % = 4ala = 34 X 5/ =/ (
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. =€ _ o
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X-3=g*

14. In(4x) = 1
I Ux
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4x = e
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-e X=2 1
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15. Invx+2=1

hlrd) =1 [Rbra)=2
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+2 < 62

16, In(x — 22 =12
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— e =gl Hy

dx

ab a+b

exponent properties: €€

Additional v = Inx and v = e* Properties:

Finding a Derivative In Exercises 33-54, find the derivatiy

33. f(x) = e*

£8)-e™ 2 =[Zg;;[

e"*=x |Ine*=x |In1=0 | Ine=1

35. y = e x% i 36, y = ™% r oad
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Finding a Derivative In Exercises 33-54, find the derivatis |

"-{sm ul = (o8 wu v 14. V—ii[cos ul = —(sih wh' 15, ;;[tﬁn u] = (sec? whu'
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Finding an Equation of a Tangent Line In Exercns
55-62, find an equation of the tangent line to the graph of th

function at the given point.
Steps for finding Tangent Line Equation:

1) Identify Ordered Pair: Point:

2) Find Slope: Find f ‘(x) and evaluate the slope at x-value: Slope: m =

u“ mm .«W\-ﬁ

3) Put equation into point-slope form: Yy — Y1 = m(x — Xq)

55, f(X) = 331?;' | (Oy 1)
270~ €3X'3
£/0)="3 = 13)=3

am'{' (0 I) S/”fe m=3

56. f(x) = e™%,
£9=€7-2)
£1e)= -2 =20)="2

VDD}AWI’: (o,1) Ml}i

j/ fo: m=-2

(0, 1)

\

57. f(x) = el—7,
£49= ™)

1,1)

£()=e" () = c"(;,) - (4)--

um]LCH
peint: (1,1 4=

§/ ASEST

58. y = e~2+x" (2,1)
j' e (-242x)
yl2)-€ ()= (@) 1192

ot 00 [ fai)]

j‘éﬂoz’m =2
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L

P e T e R AV A

Jo et x.e” ¢

y)((J: €'+ le ~< = e

pirt: (1,09 j/m

S/:f){.’ﬂ/\'..‘@

X




Implicit Differentiation In Exercises 63 and 64, use

implicit differentiation to find dy/dx.

63. xe* — 10x + 3y =0
R
I‘f“'(lj—-—)*l:f"ﬁf\j—ﬁ

[ *ej + X 67(;%{) —/0 ..pBKj%) =

X@’()ﬁ%}@(éj{} — /0 "e,j |

J

64. e“‘l"+x2-y2“"*10

e [I t x(4 }rﬂx ,7
Xe j( ) tye +lx -J (M)
of’f X@Xj—fa?j) -7y - je X N

Fmdmg the Equation of aTangent Line In Exercises 65
and 60, find an equation of the tangent line to the graph of the

function at the given point.
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Ch. 5.5 Log and Exponential Derivatives for base a

d :
11. —{log, u| = ——
a‘:c{ 0g, 4] {ln a)u

dvu_vbd.ux
12. dx[a]w (In a)a*u

Find the Derivative of the below functions: (Consider Expanding Log Expressions before Deriving if applicable)

39, y 5% [ 40, y=6%"" 3

- J , ~by Y .

'j - fs.5 " /q) 3=~‘f/»,5~ﬁ | Y “h{¢

4. f) = x v 2. y = x(67%)

L0 O T =

9501 ¢

49. h(r) = logy(4 — 1)? . |48y = log,(x* — 3x) —
€)= Al (4-2) L 23] Kee3
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50. g(n) = log,(# + 73
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