[11pt]article document
p- 465 May have typo’s!

#5) y=In3z,y =1/

#11) y=@+1),y =1/(0+1)

#15) y = t(Int)2,y" = (Int)? + 2Int

#19) y=Int/t,y =1/t —Int/t?

#21) y=Inz/(1+Inz),y =1/z(1+Inz) — Inz/z(1 + Inz)?
# 25) y = 6(sin(Ind)) + cos(Inh)),

y = sin(Inf) + cos(Inf)) + cos(Inf) — sin(Ind)

#37) y=+/z(x+1)
Iny = %{lnx +In(z+ 1)}

differentiation yields:
/ 1
Y fy =51+ 1/ + 1)}

thus
n fy{l/x—kl/ (x+1)} \/ (x+D{1/z+1/(z+1)}.
# 49)
oz —2)
_ (m)l/s
hence

1
Iny = g{lnx +In(z —2) — ln(:lc2 +1)}

differentiation yields:
/ 1
y/y=3{l/z+1/(z-2) - 1/(z® +1)}

SO 1 (
’ X
= g(

DN 1) - 2) — 1/ + 1))

2 +1
2y
dy =7
/y2—25 Y
Let u = y? — 25 then du = 2ydy

2 d
/yz_y%)dy:/?u:1n|u|+C:1n|y2725|+C

# 53)

4 53)

Set u = Inx then du = dx/x

/221nxdx:2/udU—U = (Inz)?? = (In2)? — (In1)? = (In2)?

xr
/4 e,
o x(lnx)?

1

# 59)




Let u = Inz then du = dx/x eqnarray™ f24 x(lﬁixx)Q = [u2du=—-u"'=—(Inz)"!
# 61) 2,

/ %dt —9
Let u = 6 + 3tant then du = 3sec®t and

3sec?t d
/75eC dt:/—“zln\u|+0=1n\6+3tant|+c
6 + 3tant U

p. 472
# la) 72 ==72;1b) e 22" =1/22; 1c) elro-0v = ¢z /ey — 5 /y
#3a)
1
2lnye =2Ine'/? = 2.§1ne =1.

3b) In(lne®) =In(elne) =Ine = 1.
3c) In(e ") = —22 — 2.
5) Iny = 2t + 4,y =7 Take exponential on both sides, we get:

y = 2ttt

9) In(y —1) —In2 =2 + Inx,y =? Take exponential on both sides:
eln(y71)71n2 — eerln:c

which is equivalent to

-1
Y=o e
2

hence
y = 2ze® + 1.

13a) e -3t =27 ¢ =? Take In on both sides:

~0.3t =In27,¢t = —(3In3)/0.3 = —101n 3.

13b) ekt = 1/2. Take In:
kt=—In2t=—1In2/k.

13c) em02t = 0.4, Simplify:
(0.2)" = 0.4

then take In:
(In0.2)t =1n0.4

sot=1n0.2/1n0.4.

19) y=e> 7 then y = —7eP 77,

23) y = (2% — 2z + 2)e® then y = (2x — 2)e” + (22 — 2z + 2)e”.

27) y = cos(e=?") then y' = —sin(e=?)e=0" (—20) = 20" cos(e=?").
37) Iny = eYsinz then

y'/y = ey sinz + e¥ cos
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hence , ,

y =yeYy sinx + ye¥ cosx
which is equivalent to )

y (1 — yeYsinz) = ye¥ cos .
Solving for y/:

/ yeY cosx

v= 1 —yeYsinz’

41) [(e3* + e ®)dx = €37 /3 — He~*.
49)

eﬁd 0
| G
Let u = /7 then du = dr/2+/r so

e\/F
\/;

drz?/e“duz?e“JrC:QeﬁJrC’.

55)
/4
/ (1 + e**n %) sec? §dh =?
0

Let u = tan 6 then df = sec? # hence: eqnarray* foﬂ/4(1 + et %) sec? 0df = [(1 + e*)du
63) y = e'sin(e! —2),y(In2) = 0 Then

y= /et sin(e’ — 2)dt
set u = e! — 2 then du = e'dt and
Y= /et sin(e! — 2)dt = /sinudu = —cosu+ C = —cos(e’ —2) + C.

To find C we use the initial condition:
0=y(In2) = —cos(e? —2)4+C=—cos04+C=—-1+C

hence C' =1 and y = — cos(e’ — 2) + 1.

65) y =2e% y(0) = 1,yl (0) = 0 First integration yields:
yl = /Ze_xdx = -2+ Cy

Since 4 (0) = 0, we get:

0=y (0)=—-2e"4+Cyo=-2+C

hence Cy = 2. Thus )
y =2—2e¢ "

and integration yields:

y = /(2 —2e7%)dx =2z +2¢7 " + (1.

Using the condition y(0) = 1 we get
1=y(0)=2+C1
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hence C; = —1 and we have:
y=2r+2 -1

69) Find the absolute maximum valuse of f(z) = 2?In(1/x) = —2?Inz.
Differentiation yields: )
f(z)=—2zxlnz —2?/x=—2zlnz—=z

Set f'(z) = —2zInz —z = 0 we get
z(—2lnz—-1)=0

and so z = 0,z = e /2 are the critical points. Absolute maximum occurs at = e~ /2 the absolute
maximum value is —(e~/2)2In(e1/?) = —e~1(=1/2) = 1/2e.
p.480
#13) y =5V,
’ Inb
Iny = Inb5 = —
ny =vehb, y/y=; NG
hence e 5
’ n n
=y =5VE
Y=V NG

#17) y = (cost)V2,

/ 1
Iny = v2In(cos ), y /y= \/ﬁm(— sinf) = —v/2tan 6

S0
y = —v/2tan6(cos 9)\/5.

#33) y=logse” =lne”/Inb =z/Inb, hence

#39) y=(x+1)*, Iny=zln(x+ 1), hence
y /y=In(e+1)+a/(x+1)

y=(x+ 1)1{96%1 +ln(z + 1))

#43) y = (sinz)®, Iny = xInsinz, hence

cosx = Insinz + rtanz

y//y =lInsinz +z

sinz
and so
y = (sinz)*{lnsinz + ztanx}.
#47) -
/5xdz = s +C
#51)

\/i 2
/ 2% dx =7
1
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Let u = z? then du = 2zdz eqnarray™® fl 22 do =} 3 [ 2tdu = %%
#57)
35V — ix1+\/§.
11++/3
2 log, (= 2 In(x
#65) equarray* [ 122 — (¥ (LR,
p.489
#3) d
Y
—~ =-0.6 0) = 100
y7 y,y(0)
Then d
Y _o.6dt
Yy

integration yields
Iny=-0.6t+C

and In100 = —0.6(0) + C' = C. Thus Iny = —0.6t + In 100. Taking exponential yields:

y = 100e 00
For t =1 we get
y = 100e 96
#5) iL
— = —kL
dx
Intensity is halved at the depth of 18 feet. Solving the equation yields:
L = Loe "
and 1
§L0 = Loeikls
SO

e F8 =1/2

and taking In yields:
—18k=—-In2, k=1n2/18

Thus
L = Loe_(ln 2)1?/18.

If L(z) = Ly/10 then ) (n 2015
1/10 = e~V 2®

thus 9
RgE= In10
and so z = 18In10/1n2.
#7) 248
#13) A(t) = Age** thus
A(5) = Age?.

If A(t) = 2Ap then
2=¢% 1n2=.04t
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sot=1n2/.04. If A(t) = 3A¢ then
3=e% 1In3=.04t

sot =1n3/.04.
p- 496
#7)
. sint? . 2tcost?
li = lim =
t—0 ¢ t—0 1
#13)
. 1—sin6 . —cosf . —sinf
lm —= lim ————— = lim — =
0—r/2 14+ cos20 6—nx/2 —2sin20 6—=n/2 —4cos 20
#15)
. 2 2x secx . 2x . 2
im = lim = = lim =
z—0 In(secx) «—0tanzsecx z—0tanz «—0sec?x
#19)
_ 1
lim (x—z)secx: lim u: lim — = —1.
z—(m/2)~ 2 z—(m/2)~ COSX z—(n/2)- —sinx
#27)
2
lim In(z* 4 22) — lim 2(I+1)x: im 2(x+1) _1
2—0+ Inz =0+t 22 + 22 =0t T+ 2
#31)
2
lim (In2z —In(z + 1)) = lim In =1In lim =In lim In- =1n2.
#37)
2@ 2x
lim —dt = lim lnt\iz = lim In— =1n2.
z—00 [, t —00 T—00 €T
4#42)
. 2 2 2
lim z%e™® = lim r_ lim i lim — =0.
T—00 r—o0 ¥ r—oo et z—o0 e¥
#51)
lim 2% = lim e*™<,
r—0+ ;1;—>0+
Now |
1
lim zlnz = lim 1T lim —ﬁ: lim —x =0.
z—0t xz—0t 1/,13 z—0t 1/562 r—0t
Thus
lim 2% = lim *™* =¢0 = 1.
r—0t z—0t

#53) eqnarray* limg o 4/ 9;”++11 = limg_ o0 4/ (é)fj'll)/x limg, oo 4/ (?i%?

#57) (a) is wrong and (b) is correct becuse

r—3
11m )
z—3 1% —3

is not of indeterminate form.



#63)

lim (1 + f)k — Qi ek m(Er/R)

k—oo k k—o0

and since eqnarray™® limg oo kIn(1 + 1) = limp oo In(1 + 7)/(1/k) = limp oo 1__:7{]/6; (—k?)
p.503
#1) (Look at examples 1, 2, 3, 4 and 5) Slower : a), b), ¢), e), h); Same rate: g); Faster d).

#3) ¢) Same rate:

1 3 4 3 1
limE;_x:hm T i (14— =1,
T— 00 €T Tr— 00 €T €T Tr— 00 €T
g) Slower:
3, —x
hmxe2 :limizo
T—00 I r—o0 e¥
# 23)
lim nlogon B
z—oo n(logyn)?  z—oo logyn
2 2
I n(logy n) _ g (logym) 0.
T—00 n3/2 z—o0 nl/2
4 23)
_dr e
V9 — 2 3
# 25)
/ de 1 tan—1 T
174+22 /17 V1T~
# 27)
/ dx o
/o2 —4
Let u = v/5z then du = v/5dz then
/ dzx _/ du B lsec_l | 5ac|
xvVba?2 — 4 wu2—4 2 2

# 29)

1
4d 1
/o \/477582 = dsin” g‘(l] = 4sin~* b} —4sin”! 0 =47/6 = 2m/3.

# 31)

2
/ at__,
o 8422

Let u = v/2t then du = v/2dt hence eqnarray* f02 T = % [ gy = %ﬁ tan~! s = 1tan~! L2
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# 33)

/—\/5/2 dy
_ Y 9
-1 yy/4y? — 1
Let v = 2y then du = 2dy hence eqnarray™ f__l\/i/z \/Zyz - = i \/d‘; - = sec
Yy 4y=— uvus—

# 35)

/ 3dr 5
VI—4Ar—12

Let u = 2(r — 1) then du = 2dr and

3
sin~! u| = 3 sin~! 2(r — 1).

| =2

[

# 37)

Let w = 2 — 1 then du = dx hence

|
=+
&
=]

/ dx _/ du 1 _li—itan_l (x—1)
24+ (x—-1)2 ) 2+uz 2 V2 V2 NG}

# 39)
/ dx 9
2z —1)\/(2z —1)2 -4
Let u =2z — 1 then du = 2dz hence eqnarray* [ (2:1;71)\/(?26%1)274 =17 u\/‘f;;j = 1dgec! Y|
# 41)
/”/2 2cosf0df
ajp L4 (sn0)?
Let u = sin# then du = cos 6df hence eqnarray™* f:{% 124_‘3((;?33?2 = 12_&‘2 =2tan"u
# 43)
/ln‘/g etdr
0 1 =+ 621 o
Let u = e then du = e®dx hence eqnarray*foln V3 ﬁggw = 1;1_1732 =tan" !y = tan~! 67”|})n‘/g
# 45)
/ ydy
V1—yt
Let u = y? then du = 2ydy hence eqnarray™ [ \/yl‘iyw =3[ \/{ifuz =isin'u=1sin""y%



