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2F.1 Exercises - Solutions

Derivatives of Logarithms
Find the Derivatives (from 5.1)

47. f(x) = In(3x) 49. g(x) = Inx?
f(x) = In(3x) g(x) =lnx? =2Inx
, 1 1 2
prd 3 = — ' — —
f) = +43) = = ORE
53.y =1In(r + 1) 55. y = In(x/x? — 1)
y = In(t +1)° = 2n(t + 1) y = W[/ = 1] = nx o+ Sla(s? - 1)
y.=2;=i ﬂ=l+l( 2xJ=2x2—l
t+1 t+1 ax  x 2\x?-1 x(xz—l)

_ X
57'f(x)_1“(x2+1) 63.y=1n,/if}

x

f(x) = =Inx-In(x’ +1

Xl o) y =t 2L e s 1) - (- 1))

x x2+1 x(x2+l) dl:l[l B l] 1

dc 2[x+1 x-1 1-x°

7.y = &‘ 74. y = In/2 + cos®x

osx — 1
y=hn cos X

cosx — 1

= lnlcos xl— lnlcosx -1

ﬁ —sin X —sin x

dx cosx cosx—1

sin x
= —tan x +
cosx — 1
Use implicit differentiation to find an equation of the tangent line to the graph at the given point.
87. x+y—1=In(x*+y), (1,0) 88. 2+ Inxy=2, (e 1)
A x+y-1= ln(x2 + yz). (1,0)
, 2x+ 2y
1 =220
N x? + y?

2+ + (x2 + yz)y’ =2x + 2y
At(1,0): 1+ y =2
y=1

Tangent line: y = x — 1

Larson section 5.1 and 5.5



Find the Derivative (5.4)
39. f(x) = >
f() =
f(x) = 2&*

45. y = e¢*Inx
y=¢€lnx

y'=e’(l)+e’lnx=e"(l+lnx)

X X

&

41. y=¢
y=eﬁ
d_
dx 2

X
49. g(t) = (e7' + e")?
g(r) = (e" + € )3

g(r) = 3(e + &) (¢ - &)

Find the second derivative
73. f(x) = (3 + 2x)e 3

f(x) = (3 + 2x)e™

flx)=03+ 2x)(—3e-3") + 267 = (=7 - 6x)e”*
77 = (7 - 69f) - 667 = 3o+ e

Other Bases! Find these derivatives using the rules for bases other than e. (5.5)

41. f(x) = 4~
flx) =4
f(x) = (In 4)4*

51. y = log,(5x + 1)
y = logy(5x + 1)

, 1
T

5
 In4(5x +1)
55. y = logs /x> — 1

y = logsv/x? =1 =

logs (12 - l)

‘\)Ii—i

2x x

@
dx (xz—l)lnS (xz—l)lnS

_l.
2

43, y=5%

y = 5—41

Y = —4(ln 5)57%
_ —4In5
T 625

53. h(r) = logs(4 — 1)?

h(t) = logs(4 — 1)’ = 2logs(4 — 1)
-1 2

M) = e " - 9ms

x2
57. f(x) = 10g2ﬁ

X

f(x) = log, = 2log; x — logy(x — 1)

' 2 1 x—2
S = A TG m: - maee o))




Use logarithmic differentiation to solve these (i.e. take the natural log first)

67. y = x?/x 69. y = (x —2)*!
y = X y = (x_z)x+1
]ny=£lux Iny = (x+1)In(x - 2)
x
1 2(1 2 2 —(—)=x+1[ )+lnx—2
;(%]=;(;)+lnx(—?]=?(l—lnx) W dx ( )x—l ( )
) dy [ x+1 4
:y—x=i—§(1-1nx)=zx(2")-2(1-1nx) < =Nz t(x-2

- (x- 2)x+ll:x +; +In(x - 2)]
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