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SECTION 3.3 DERIVATIVES OF LOGARITHMIC AND EXPONENTIAL FUNCTIONS =

DERIVATIVES OF LOGARITHMIC AND EXPONENTIAL FUNCTIONS

B Click here for answers.

1-9 = Differentiate f and find the domain of f.

I. f(x) =1In(x + 1)
3. f(x) = logs(x* — 4)
5 f(x) =In(2 — x — x?)

1

7=y

9. f(x) =Inlnlnx

2.

4.

6.

10-37 = Differentiate the function.

10. f(x) =1n(2 — x)

12. G(x) = JInx
14. h(y) = In(y*sin y)

16. y = (In tan x)*

18. G(x) = y/Inx
1 —Inu
20. =—
90 = T
2. y— In x
- 1+ x2

24. y = In|tan 2x]|
26. f(1)=m"

28. ¢(t) = sin(In7)

x+1 3/3
30.y—ln< >
x—1

32. h(0) = 10%*

1/Inx

34. y=x
36. y = cos(x”&)

38. If f(x) = % find £ (e).

5
X

39. If f(x) = x*Inx, find f'(1).

21.

23.

27.

29.

33.

35.

37.

f(x) = cos(In x)
fx)=+3 -2
f(x) =In(vx — Jx — 1)

f(x) = x*In(1 — x?)

. F(x) =Inx
. F(x) =e'Inx
_Inx

Y 1 +x

Ly=In|x’ = x?|

. f(t) =loga(t* — 12 + 1)

y = (In sin x)*

y = In(x+/T = x sin x)

. Glx) = 5

g(x) = 1.6* + x'*¢

k(r) =rsinrinr

. y = tan[In(ax + b)]

y = ln(e2" + m)

cos X

y = (sin x)

B Click here for solutions.

40-44 = Find an equation of the tangent line to the curve at the

given point.

40. y=Inlnx, (e 0)
4. y=In(x>+1), (1,In2)
4. y=(x+ 1% (1,2)

41

43

45-60 = Differentiate the function.

45. y=¢""
41. f(x) ="
49. h(6) = e
51y = e

1 +e*
53. y = xe**
55. y=¢
57. y = tan(e™?)
59. y = x*

46
48

50.

52.

54.

56.
58.
60.

.y =10% (1,10)

.y=1In(l + &%),

. g(x) = e *cos 3x
. h(t) =41 —e!
y= ereosy
fx) =xe™
2
=
y =
X
y = ex+e-"
y=:/2x + &*

y = sec(e""““z)

(0,1n2)

61-62 = Find an equation of the tangent line to the curve at the

given point.

(1, 1/e)

6l. y= X2,

63. Find y' if cos(x — y) = xe™.

64. Find an equation of the tangent line to the curve 2¢™ = x + y

at the point (0, 2).

65. Show that the function y = > + e * satisfies the differential

equation y” + y" — 6y = 0.

62

. y=-e 'sinx,

(7, 0)

66. For what values of r does the function y = e™ satisfy the
equation y” + 5y" — 6y = 0?
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2 = SECTION 3.3 DERIVATIVES OF LOGARITHMIC AND EXPONENTIAL FUNCTIONS

3.3 | ANSWERS

A Click here for exercises.

L f(z)=1/(z+1),(-1,00)

_sin(Inz)

2 f'(z)= - (0, 00)

5 1 (@) = gy (20— U 2:00)
b f (x) = —ln2\/?:7:_12z, (=00, 0g, 3]

5 () = 5o (-2,1)

6§ (1) = 5o 11,59

1@ = e 1/ U 0/e00)
8 f'(z)=2xIn(1—2%) — % (—1,1)
g e

0. f (z) = $i2

nF (@) = o

1. & (2) = m

1 F (2) = " (lna:-l— %)

K (y) = % + coty

R

6.y = 2 (1nt?ZfiseC2 T

7.y = %

18 G (z) = ﬁ

9. f () = %

2. g/ (u) = —m

21. 4’ = 3 (Insinz)® cot z
. 1+22—-22%Inz
x(1+x2)?

B Click here for solutions.

1
2.9y == — +cotx
x

1— 22

2
% o — 2sec” 2x

tan 2x
25. G’ (x) = 577 (In 5) sec® =

2. f'(t)=-7""'lnw
g/

27. ¢’ (x) = 1.6% In (1.6) + 1.62%°
% o (1) = cos Sfln t)
29. k' (r) =sinrlnr +rcosrlnr +sinr
6
! e —
WY =50
31y = sec? (1 b)) —
y' =sec” (In (ax + ))ax—i—b
32. b’ (0) = 10°°°? (In 10) sec § tan @
2z
33. y’ — 26—
/edw +1
3.y =0

cos T (

35. ¢’ = (sinz)

36. ' = —sin (mﬁ) v (ln;;/t2>
T

L= [#° (Inz + 1) Inz + 2" ']

—sinz Insinz + cos x cot x)

7. y
38. 0
1

39.

1
80.y=- (v —
y=_(z—e)

$1. y=10[(z — 1) In10 + 1]

42 y=z+n2-1

43. y = %x+ln2

4. y=(14+2In2)z+1— 2In2
45. 3/ = —me™ """

86. g’ (z) = —5e *" cos 3z — 3¢~ " sin 3z
4. f' (x) = eV" /(2y/7)

8. 1 (t) = —e' /(2v1—€F)

9. b’ (6) = 5cos (50) 557

50. y' = e” °>** (cosx — rsinz)

3e3% 4 2¢%®

51,y = —
YT ey
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SECTION 3.3 DERIVATIVES OF LOGARITHMIC AND EXPONENTIAL FUNCTIONS

52. f'(z) = e’ (1-227) 53,y =" (14 22)
2
e " (—22% - 1)

r_ r_ -1/ 2
54.yfT 5.y =e y”/95
56. 4 = e*t" (1 + %)

57. y' = 3e®" % sec? (€%772)
58y = 1 (2436%) (2w 4 &)
59. ' = ex®?

/ tan o2 2 2 tan o2 tan z2
60. y' = 2xe sec (x ) sec (e ) tan (e )
6l. y ==x/e
62. y=—e "x+me "

(1
63. 1+ M
sin (z — y)
64 y =3z +2
66. 1, —6

3
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4 = SECTION 3.3 DERIVATIVES OF LOGARITHMIC AND EXPONENTIAL FUNCTIONS

3.3 | SOLUTIONS

A Click here for exercises.

Lf@) =(+1) = f@)=1/(+1) b @) =n(1-a?) =
Dom(f)={z|z+1>0}={z|z> -1} = (-1, 00)

f(x) = 2zln(1— m2) + xi E—j;c)
2 f(z) =cos(lnz) = f,(x):_sin(;nm)’ = 2zln(1-2%) — 12?12
Dom (£) = (0, o) Dom (f) = {# |1 -2 >0} = {z| 2| < 1} = (~1,1)
) 2
3 f(z) =logy (2* —4) = f(l‘):i(xz_i)lng 9. f(z) =lnlnlnz = f/(”):ﬁ'ﬁ%'
Dom (f) = {z | 2* —4 >0} Dom (f) = {z |Inlnz >0} = {z | Inz > 1}
={z | |z| > 2} = (—00,-2) U (2,00) ={z|z>e}=(e,0)
4 f(z) =/3—-27 = 10. f(z)=In(2—2) =
a1 , 1 d -1 1
f'(:v):2\/31__2m(—2”ln2):—ln2\/§__2m f@)=g—"0C-0)=5—=—
Dom (f) = {z | 2* <3} = {z |z <log, 3} =
(—00,log, 3] N F(z) =lnyz=mz"? =iz =
L e
5. f(2)=ln(2—z—2°) = f’(m):%
Dom (f) = fc (22_35)_(?2 = ;)} 0 12 G(z) = VInz = (Inz)'® =
={z +x —x) > , 1 72/3.12 1
={z|-2<z<1}=(-2,1) ¢ (@) =3 (In) 3z (lnz)*?
6. f(x)=In(yVz—-vVz—-1) = 13. F(z) = e’lnx =
£ (2) = 1 (L_ 1 ) F'(z)=¢"Inx +¢€” <é) =e” <lnm+i)
VZ—+vVzr—1\2vyz 2y/xr—1
_ 1 Vr—1—4/z
CVZ—VT—1 23T —1 14. h(y) =In (yssiny) =3lny+In(siny) =
:_2\/_711 h'(y):g—kshlly(cosy):%—&—coty
TV —
Dom (f) ={z [z > 1} = [1, 00)
15 = Inz
1 VT Tre
7.f(1:)=ﬁ = l+z zlhz
iz Sy D) ) )
f(x) =71/—I2 (Reciprocal Rule) (1+4x)? (1+2)°
(1+1;1x) _ l1+zx—zhzx
:_a:(1+lnx)2 z(1+a)°
Dom (f) ={xz |z >0and Inz # —1} )
—{z|z>0andz £ 1/} 16. y = (Intanz)” = .
=(0,1/e) U (1/e, o) y/:2(lntanm)’talx ﬁeczx:%
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SECTION 3.3 DERIVATIVES OF LOGARITHMIC AND EXPONENTIAL FUNCTIONS = 5

17. y = 1n|:1:3 —xQ‘ =
/ 1 2 z (3z — 2) 3x —2
- 322 — 27) = -
y a:3—a:2(x ?) z22(z—1) =z(xz—-1)
18. G(z) =vVlnz = G'(z)= L (1) 1
2VInz 2zVInz
19. f(t) =log, (t* —t*+1) =
, 43 — 2t
e —
F®) (t*—t2+1)In2
1—Inu
2. g (u) = i ma
1+Inu)(—=1/u)— (1 —1nu)(1/u
g (u) = ¢ ) (=1/u) (2 ) (1/w)
(1+1Inwu)
-z
u(1+Inu)?
21. y = (Insinz)® =
y' =3 (Insinz)? CBT 3 (Insinz)? cot
inx
Inz
2.y = ——
Yo 1rae
J = (1+2%) (1/z) —2zlnz 1+x272m21nx
(1 +22)* z (1+2?)’
23. y=In(zv1—2%sinz) =lnz+ 3In (1 —2°) + Insinz
N ,_lJrl —2x +cosaﬂ _l, T +cota
L = sinx =z 1—a12
2
4. y=In|tan2z| = s 2sec 2w
tan 2z
25. G (r) =57 = G'(z)=5"""(In5)sec’z
% ft)=7" = ft)=r"(nm)(-1)=—-7""Inx
7. g(2) =1.6°+2'% = ¢ (2)=1.6%In(1.6)+ 1.62%°
Int
2. g(t) =sin(Int) = g (t)= %tn)
2. k(r) =rsinrlnr =
k' (r) =sinrlnr +rcosrlnr +sinr
1\ 3/
30.y:1n(zt1) :%[ln(x—&—l)—ln(x—l)} =
;3 1
L x—i—l Cz—1 -1)
3. y = tan (In (ax + b)) =
= 1 b
y' = sec? (In (az + b)) —— ac—i—b
32 h(A) =10 = A’ (9) =10°°? (In10)sechtanf
33.y=ln(e2m+\/e4m+l) =
;287 426" [\eTr 1T e
SR/ ey SN/ |
34,y =gt/ nT = lny=<i)lnx=1 = y=e
Inz

= 3 =0

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

y = (sinz)*** = Iny=coszln(sinz) =
Y : ) cosT
—:fsmxlnsmercosx( - )
y sinz
y = (sinz)°*? (—sinz Insinx + cos z cot x)

I 2
Yy = cos (mﬁ) = y = —sin(a:ﬁ) v ( na At )

2z

by Example 11

8

y==z = lhy=2"lnz =

/

¥ _ =z"(lnz+1)Inz + 2 (l> [Since

y x
z=2" = lnz=zlhzr =

!

Z = lnm+x<l) = z':xz(lnw—ﬁ—l)} =
z x
y =2 [2" (Inz +1)Inz + 27"

x , Inz—z(1/z) Inz-1
r)= 11— = xr) = =
@ Inx /(@) (Inz)? (Inz)?
1-1
= f’ (6): T =0
f(z) =2*lnz =
(@) =2znz+2°(2) =2zlnz+2 =
f(1)=2mm1+1=1
=f(z)=lnlhz = f'(z)= 1 (1 =
v= Inz \ z
fe) = %, so an equation of the tangent at (e, 0) is
1

y—g(“’—@)

f(z)=10" = f'(z) =10"1n10, so the slope of the
tangent at (1, 10) is f’ (1) = 101n 10 and an equation is
y—10=10In10(z — 1) ory =10 [(z — 1) In 10 + 1].

y:f(m):ln(x2+1) =

, . 1 2z , .
f(ac)—x2+1 0= 5 f(1)=1,s0

an equation of the tangent line at (1,In2) is
—In2=1(zx—1),ory=2+1n2—1.

T

e
= =In(1 ) =
y=f@=m0+e) = @)=
1 1 . .
f(0) = 313 and so an equation of the tangent line at
(0,In2)isy —In2 =1z ory =1z +mn2.
y=(x+1)" = hy==zln(z+1)
/
y x
= ==1 1
" n(x+)+x+1
x
=(z+1)* (x+1)+x—+1 , so the slope of the

tangentat (1,2) is ' (1) =2 (In2+ 3) =1+ 2In2and an
equationisy —2 = (1+2In2)(z — 1) or
y=(1+2In2)z+1-2In2.
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45.

46.

47.

48.

49.

50.

51,

52,

53.

54,

55.

56.

57.

58.

59.

60.

6l.

SECTION 3.3 DERIVATIVES OF LOGARITHMIC AND EXPONENTIAL FUNCTIONS

y=e =
Yy =e "L (—mz)=e""(—m) = —me ™"
g(r) = e cos3r =
g (z) = —5e7°" cos 3z — 3" sin 3z
fl@)y=e"" = ['(z)=e""/(2/7)
h(t)=vV1—et = K (t)=—c"/(2v/1—¢)
h(0) = e™% = 1/ (0) = 5cos (50) e
y=e"" = 4 =" % (cosx — rsinz)
B e3m
Y71 + e*
;33 (14 %) — 37 (&%)
! +e)?
3631 +3e4z 641 _ 3631 +2e4z
(1+e)? (1+e)?

y=2e =y = 4 (2) = (14 22)
_a?

= ¢ =

Y x
2

’ 1’8_72 (—2$) — e * _ e * (—Q.TZ _ 1)
y = o - -
Yy = e~z o y/ — e/ /1’2
y:€m+eI - y/ :em+ez (]+e“”)
y = tan (631*2) = o =3e* 2sec? (63172)

y = (2x+e3z)1/3 =
Y =1 (243¢%) (22 + &%) 727

e 1

y=z° = y =ex®"

2
Yy = sec (etanz ) =

Yy = sec (eta"””2) tan (eta"w2) <€tanw2) [SeC2 (IZ)] (2z)

tan o2 2 2 tan z2 tan z2
= 2xe sec (ZC )sec e tan (e

y = 2ze " —ze™". At(1,1/e),

y' =2~ —e7! =1/e. Soan equation of the tangent line

T
= y=-.

1 1
NI S
isy ” 6(1: ) -

62.

63.

64.

65. y = e’ e3¢

66. y =e"”

y=f(z) =e Tsinx =

f'(z) = —e "sinz+e "cosz =

f'(mr) =e ™ (cosm —sinm) = —e~ ", so an equation of the
tangent line at (7,0) isy —0 = —e™" (z —7), or

y=—e "x+me ",orx+e"y=m.

cos(z —y) = ze® =

—sin(z—y)(1—y) =€" + 26" =
“(1+x)

L

Y Jrsin(ac—y)

Using implicit differentiation, 2¢™Y = z + y

= (y+zy)2e¥ =1+y =

Y (2ze™ —1) =1 —2ye™ =

y' = (1—2ye™)/(2ze™ —1). Soat (0,2),m =1y =3,
and an equation of the tangent lineisy —2 =3 (z - 0) =
y=3r+2.

= 3y =22 -3 =
y" = 4e*" +9e73", s0

y// 4 y/ _ 6y _ (462m 4 96—3x) 4 (262;1: _ 36—31)
—6 (62(E + 6731)

2€TI, SO

= 9y =re” = o' =r
y//+5y/_6y:,r2e'rz+5rerat_6era: —
e (r+5r—6) =€ (r+6)(r—1)=0 =

(r+6)(r—1)=0 = r=1or—6.





