49.

50.

51.

52.

53.
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(a) Since f'() = 2t in 2, f1(O) = Mip2=1n2
— —_ h .
@) f'©0) = hm)j@),i@« - Gm -2 _im -1
h30 h P P

{¢) Since quantities in paris (2) and (b) are equal.
A
lim = = In 2.
PRI

(@) By following the same procedure as above using

we may see that hm L~ n7.

-0

g =15

Recall that 2 point (ds b)ison the graphof y = € * if and
only if the point (b, a) is o1 the graph ofy=1Inx

Since there ar¢ points (x, € *y on the graph ofy=¢€ * with
arbitrarily large x- _coordinates, there will be points {x, In %)

on the graph of y=1nx with arbitrarity large y- ~coordinates.

(@) The ¢ graph v, b isa horizontal line aty = .

() The graph of y, is always 4 worizontal line.

a 3 4 5
y 1.098613 1386295 1.609439

n | 0.693147 1.098612 1.386294 1.609438

We conclude that the graph of ¥, is a horizontal line at
y =lna.

{©) — a’

dr

— 4 if and only ify, = %2 =1,
Yoy

Soify, = in g, then % o will equal 4 if and only if
[22
na=tora=¢

@y, = d =g o This will equal y, & o if and

dx

onlyiflna = 1,0ta = €

_i‘(,_‘;@ + k) = —x and w(}n o= L.
dx\ 2

Thgrefore, at any given vatue of x, these {WO CUurves will

have perpendiculax tangent lines.

(@) Since the line passes through the origin and has slope
-L, its equation 18y = £
14 14

(b) The graph of ¥ = 1n x les below the graph of the line

y = % for all positive ¥ + ¢, Therefore, nx < X for all
e 4

positive X #* e.

() Multiplying by € € Inx <xormxf <X
(&) Exponenhatmo both sides of 1n x¢ < x, we have
< gf o Xt <€ X for all positive x # €

(e) Letx =17 1o see that 7 < &7 Therefore, € T is bigger

@ Chapler 3 Review Exercises
(pp. 172-179)

1,.dl=i 5—~lx7‘+1x z5x4~}~x+}~
3 4 4 4

, Ay A7 w3 = _opx? + 21
dx dx
3. o (’ sip X S0S X)
dx dx
= {sin x)——(coq x) + 2(cos x)—{sm x)
= 2 ginfx + 2 cos? x
Alternate solution:
dy _ 4 _d _
dy - 22 sin x €O8 x) = — sin 2x = {cos 2x)(2)
dx dx dx
=7 cos 2%
g = 21+ g - hH@ o )
* ax dx 2% 2x - 1) x — 1Y
ds _ d . . . . .
5, W = cos (1 — 20 7 —sin (1 — -2 = 2 gin (1 — 25

Is d 2 2 d 2 2

b 1) e ()

dr o dr co (z) ese ()dt( ese t?
2

1y _ 4% 1N d, v
7. & )= +
dx dt( \/}) clx(Y Lhxm )
= .Lx 12 1.3 == __lm, - vw_‘ﬂﬂ.
) x zx,x/'l
o 4 - Lz = Wl @y + (Vax b
dx  dx \/% Y
_xt @D o Batl
Vax+ 1 NES
g & = osec (1 30) = e (1 + 36) tan (1 + 300

df o
=3gec(l ¥ 36 tan (1 + 36)

dr _ 4 gn? (30 Coh

10. d{:‘!t (3~ 69
=2tan(3«92>-«tan(3~e)
=72tn(3—0 )sec (3*92)( —26)

—_4f tan (3 — %) seC 23— 6%

11. & = fi—(xz csc 5x)
dx dx
= (x%)(—cse Sx cot 5x)(5) + (ese 5x)(2%)
= —5x% cse Sx cot Sx + 2x €8¢ 5x
dy — \/ﬁ — 1 d X . 1 O
2.w--1 = e “, =, X
1 o nVx & \/—v 7 2\/; o
dy 1 et
LSl = 14 )= 5 Xy =
13 dx dxm( ¢ L+ e dr(1+e) e
dy d,. —xy = N —x — X
14, &L = —(xe Yy = (0le -+ (e™HH = —x€

dx  dx




dy _ d, lvinx o 41 nn o 4 _

15, = = — = (g = =
0 (e dx( e dx(ex) e

16. dy _dyy (sinx) = _L “(sinx) = €8 ¥ = cot x, for
dx  dx x dx sin x

values of x in the intervals (kr, (k + 1)ar), where k is even.

7, dr
dx ¥
B A o L A W 2
18. 2o = g log, 69 = 0‘11 2 de( D= s T e
s d |
19, © =L q0g (1 =7 S
% gt =7 = 7)1n; dz( =Ty ms
r>17
o A8 d gy ot d _ -
20. % = gty =g (In 8)A(~f = -8 'In8
dt At dt

21. Use logarithmic differentiation.

y = xln X
Iny = In @™
Iny = (nx)(Inx)
d d 3
ZIny = —(nx)"
dx Y dx( )
14 Zlnxf—i—lnx
y dx dx
dy L ylnx
dx X
dy _ 2 bnx
dx X
Ay d (2x)2F
20, = & AeME
dx dx \/?3 + 1

v 1 L2002 - @t )» Vi &1

Vi 1+ 1[eoEHn 2)

2+

(29(2)] ~ (22— (25)
2V g™ 4+ |

=&

241

2 4 29@xIn 2 + 2) = 2529

_@-

(X2 + 1)3/2

290 + I)(x n2+ 1)~ x%

= 2

(x* + DY

2% n2+x+xhm2+ =19

= @

@+ 1"

P In2+xm2+1)

(.‘C2 + 1)}/2

23.

24.

25.

26.

217.

28.
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Alternate solution, using logarithmic differentiation:
o2t
V2 + 1
lmy=h@)+h@)-nVs+1
ny=In2+hx+xn2—2inE+1)
&
d d N . i 3
—liny = —i—ﬂn Do ain2 =~ ol + D
X JdX -
P —grtrma- Ll oy
y dx 2 x"+ 1
dy X
= +In2 -~ -
a7 ( x*+ 1>
dy (236)2I X
- = + In2 — —=——
dx A2+ 1 241
dy _ d etan”lx = etanrl,\' da tan "l = "’[anilx
dx  dx dx 1+ x?
o4 gV~
du  du
S S
=,/ /—"“’—‘“'C' 1 —u?
1—=(V1~- u?? du
S S SO S
Vit 2V1 - ‘u| V1 - u?
& —d—(tsexf1 f—Lm b))
dt - dr 2
- 1 U I 1
= ()]~ — | + (sec” " (1) — =
V-1 2
t —1 {
= =+ sec T
Ve - 2
o Ay cot! 21
dr dt
= (1 + 2)<—~~—~—— >()) (cot ™" 2020
9+ 22
= ~lj—‘»[«- + 2t cot Lot
1+ 4
LI —C!—(z cos Tz V1i-2H
dz  dz
= (z)(«w ! 7) + (cos T (1) — R —2z)
Vi1-2z" 2V1 = 22
A s 2
-2 1-7
=cos !z

Ei~>i=:;—i~(2\/x— 1csc™!

dx

it

o

VAV Vi
L vx ™ 1 sc'l\/,;
(\/;)Z'Vx ! x—1

el
l+gsc Vi

* Vx—1

i
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dy _ 4 et (sec )
dx  dx
I S

d .
= (— \sec x\ Vsec? x — 1)};(8“ x)

1
-“’Fﬁf-’ﬁe sec x tan X
jsec xj V tan” x

29.

SLL xtan X
Piduheiadiass

SBL x tan xl

1 snx

cos X CO8 X sin x

- sinx\ = \sin x‘\

i1
cos X CO8 X

Alternate method:

On the domain 0 =X <2, x * 3;—, xF %71, we may

rewrite the function as follows:
y = csc"I (sec X)
=7~ gec” ' (sec D)
2
=T cos™ ' (cos %)
T x, f=x=, v+
2 2
'?‘”(Tf“vx),ﬁ<x£2¢r, xrﬁ%ﬁ
ot

7
p=x = xF
2 2

3
gl xS 2w, X #
.

LT 4y,
2

—1, 0=x<, x#%‘i

Therefore, dy — 1
dx »

< x =1, x# }%T-

Note that the derivative exists
these are the endpoin
derivative of y = ¢5C

at 0 and 277 only because

~I(sec x) does not exist at these

DONts.
30 dr _ 1 +sin 8 2
" do de | —cos 6
1+sint sin 6 (1 —cos f)cos ) — L1~ g — (1 + sin §)(sin 6)
1~L056 1—0058)
¥+sm6\ cos 8§ — cos’ 9~sn19~sm26
l—cose (1~uos@)2
_ {1+sm6 cosf —sing — 1
= g 2 o8
\1 — cos B (1 — cos )
31. Since y = 1n £ is defined for all x # 0 and

nts of the given domain; the two- -sided

@ - j; i(xZ) = 2% == the function is differentiable for
dx  xdx X
all x # 0.
32. Since y = sin x — X COS X 1S defined for all real x and
%X = COosX (x)(—sin Xy —

supction i8 differentinble for all real x.

Since y = Mll : )’:2

33.

(1 (=D - (1= 0@
m 2\/‘“" 1+
1+ g
‘~ - Zx -
T o1 -1+ x~\3’°’

the function is differentiable for all x < 1.

34. S'mcey~(2x~7) Mx+ 5=
Y 25— N + 52
xaﬁzandé~~(v ) - (XZ )()
2 x =T

function is differentiable for all x # Z.
2

35, Use oplicit differentiation.
xy + 2x + 3y =1

L) + 500+ A~<3y> = ;;L

x d;’ + (y)(‘;) + 2+ 5 =0
(x + ”ss“y ==y + D)
.elz. 2
dx x + 3

16, Use implicit differentiafion.

545+ 10y =15

d g5 415 +ji‘ 65y — A
dx(Sx ) dx(my ) dx(15)

ax~ M5+ 12y dy
dx

@
dx

37, Use implicit differentiation.

Vi
4y £
- o)) =0

ax

dy

2 +y=0

dx J
gl:-——y

dx x

=1

R

X

Alternate method:

{cos Y1) =X sin x, the

is defined for all x < 1 and

which is defined only forx < 1,

= M? is defined for ail

_17

(2x — 7



