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tan = (1+ cosz)sec’ v —tanz(—sinz) (1 + cosx)sec’ x + tanx sinx

" 1+cosz Y (1 + cosx)? N (1+ cosz)?
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8. d—(l'ﬁy:l=£{ysmm) = ze'y’' +e¥.-1=ycosx+sinz-y = xze¥y —sinz-y =ycosx—e¥ =
x

v
. ; ; YCoOST — €
xe¥ —slnx

1 4 in 2
12. y = (aresin 2w)2 = 3y = 2(arcsin2z) - (arcsin 2z)" = 2arcsin 2x + ——— -2 = i

V1I—(2z)2  V1-—4a?

u—1 *
6 y=—5—--) =
v (u2+u+1)

y’=4(L)g d (Ll)=4( u—1 )3(uz+u+l](]]—[:u—l]{2u—|—1)

w+u+1) du \w2+u+1 u? +u+1 (u? +u+1)?
o 4w—1P W tut1—-2"+u+1  4u—1)% (-’ +2u+2)
(w2 +u+1)? (u? +u+1)2 - (w2 +u+1)5
€T BEec & 7 €T Eec @ d €T 2ec T €T Eec T
20 y=e = y =€ — (zsecz) =€ (rsecw tanz +secx- 1) = secxe (ztanz + 1)
o

2. y= (m+ v’:?)_”g = y = —%(m-f— V’E)_M(HL)

2z
y' 1
28. y = (cosz)®* = Iny=In(cosz)® =zlncosz = = == -(—sinz) + Incosz -1 =
y cosz
y' = (cosz)*(Incos z — xtanx)
32. y=e""" +cos(e”) = ¢ =& (—sinz)+|[—sin(e”)-e”] = —sinz e — e sin(e”)
36y = /tIn(t*) =
1 d 1 1 1 In(¢*) + 4
r__ - 4y1—-1,/2 = any 4 - 3| _ 4 _
y = -|tin(E tIn(t —7-|:1-lnt +t- A = ———— - [In(t7) + 4| = ————
g ltIn(E)] 7 g [EIn ()] 2/t In(t?) *) t 2/t In(t%) {In(€) +4] 2/tIn(t%)

Or: Since y 1s only defined for £ > 0, we can write y = /t - 4Int = 2+/¢Int. Then

' 1 ( 1 Int+1 . : _
Yy =2 ——-(1-Int+t-= | = . This agrees with our first answer since
2+tInt i Vilnt &

In(t*)+4  4Int+4  4(Int+1) Int+1

2./tIn(t*) 2+%-4Int 2-2vtlnt Etint

0. ze¥=y—1 = ze¥y +e¥=9y = =y —ze¥y = ¢ =¢€¥/(1—axe¥)

4. y = (sinmz)/zr = 1y = (macosmz —sinma)/z?
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_ Va
= tanh 1\54‘@

H.y:xtanh_l S y":tanh_lx,/;-i—:r

52. g(8) = fsinf = g'(f)=6fcosf+sinf-1 = g"'()=6(—sinf)+cos#-1+cosf =2cosf —Hsinh,

s0 g (w/6) = 2 cos(w /6) — (n/6) sin(m /6) = 2 (\/3/2) — (w/6)(1/2) = /3 — w/12.

3 3 3 3
56. lim —o— = lim 2% 2 _ jineos?2t. — Lt —m—t 2% 1 _1
t—0 tan” 2t t—0 sIn° 2¢ t—0 8Eiin 2t =0 sl sin 2t §-1%8 g
(2t)? im0 2t

80. > + 4oy +12 =13 = 2o+ 4(zy’ +y- 1) 42y =0 = 2+22 +2y+y' =0 =

—z—2

2o +yy = —2—2y = Y(2x+yl=—2—-2y = ¢y = 2Z+yy

At(2,1), ¢ 2oz 2 so an equation of the tangent lineisy — 1 = —3(z — 2), ory = — 22 + =
El ¥ 4+1 51 5 > B 5

The slope of the normal line is 2, so an equation of the normal lineisy — 1 = 3(z — 2), ory = 3z — 3.

64. () f(x) =4z —tanz = f(z)=4—sec’z = f'(z)=—2secx(secz tanz) = —2 sec’ x tana.

(b) 5 We can see that our answers are reasonable, since the graph of £ is 0 where
i '
\ —f\ f f has a horizontal tangent, and the graph of f' is positive where f has
‘\
-z Sl z tangents with positive slope and negative where f has tangents with
/ ”\“‘ \ negative slope. The same correspondence holds between the graphs of £
b "
- and .
68. (a) cos2x =cos’x —sinx = —2sin2x = —2cosxsinz — 2sinzcosz < sin2x = 2sinxcosx

(b) sin(x + a) =sinx cosa+ cosx sina = cos(x +a) =cosx cosa — sinz sina.
2 f(z) =g(z") = f(z)=g'(z")(2) = 224'(z")

76. f(x) = e?=) = =)= eg{‘—'}g"{m)

0. h(e) = |12 o wie) = LEdD) _J@dE) _ [ (lole) Sz x)
o) 2 /I @ o@P | 2s@ /T
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84. (a) The line x — 4y = 1 has slope i.AtangenttOy = e” has slope 71; when ¢ = &* = % = = ln% =—In4
Since y = €%, the y-coordinate is % and the point of tangency 1s (— In4, %) Thus, an equation of the tangent line

sy—t=21(z+mn4) or y=3z+I(lnd4+1)

(b) The slope of the tangent at the point (a, e*) is di e” = e”. Thus, an equation of the tangent line is
€L

€T =G
y —e* = e*(z — a). We substitute z = 0, y = 0 into this equation, since we want the line to pass through the origin-
0—ec"=e“(0—a) & —e®"=e"(—a) <= a=1 Soanequation of the tangent line at the point (e, e*) = (1, €)

sy—e=¢e(xz—1) or y=ex.

8. =V +2t2 = ot)=2o =[1/(2V +72)] 2% = EStNVBE+ 22 =
E VO — (Pt VB ) b2c?

b? + 2 2 (82 +e242)%?

(b) v(t) > 0 for ¢ > 0, so the particle always moves in the positive direction.

92. (a) C(z) = 920 + 2z — 002z + 000007z = C'(z) =2 — 004z + 0.00021="

(b) C'(100) =2 — 4+ 2.1 = $0.10/unit. This value represents the rate at which costs are increasing as the hundredth unit is
produced, and 1s the approximate cost of producing the 101st umt.

(c) The cost of producing the 101st item is C'(101) — C(100) = 990.10107 — 990 = $0.10107, slightly larger than C''{100).

96. (a) If y = » — 20, u(0) =80 = y(0) = 80 — 20 = €0, and the initial-value problem is dy/dt = ky with y(0) = €0.

So the solution is y(t) = 60e**. Now y(0.5) = 60e*(*%) =60 —20 = %% =20 =

L L]

2 4
= k=2ln§=ln§,

so y(t) = 60e(™*/9)* = 60(5)*. Thus, y(1) = €0(3)" = & = 262 °Cand u(1) = 462 °C.

4\ 4\ 1 4 1 In §
t)=40 = t) = 20. t)=60( =) =20 = -] == = thh==In=- = t=—=135h
(®) u(t) u(?) u(t) (Q) (9) 3 ng=Ing ol
or §1.3 min.
) . . 4
100. We are given dz/dt = 30 ft/s. By similar triangles, LA Wi =
Z
4 dy 4 d=z 120

= = T.7ft/s

= ee— G — T e—— — T —
V=A@ At Al

104 y=2°—22"+1 = dy= (32" —4z)de Whenz = 2and dz = 0.2, dy = [3(2)* —4(2)](0.2) =08

8—05 d 3
108. lim o _|= cos @ = —sinE = —i
0-=/3 6 —m/3 dg 0=r/2 3 2
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112. Let(b,c)beonthecmve,thatls,bw-|-c2f3=a2"3.N0w.rwg+y2”3=a2f3 = %m_1f3+%y_1fgd—z=0,so

dy y'/® y\/3 . 1/2 : -
— == (—) . so at (b, ) the slope of the tangent line is —(c/b)*/% and an equation of the tangent line is

T
y—c=—(c/b)3(z —b) ory = —(e/b)"*x + (c + b¥/?c"/?). Setting y = 0, we find that the z-intercept is
b1/3c23 4 b = /3 (c® + b?/3) = b/2a”/? and setting = = 0 we find that the y-intercept is

e+ b23e 2 = 3 (M2 1+ p2/3) = ¢/3a?/3 So the length of the tangent line between these two points is

V/(buaaz,'s)z F (@72a23)2 = /52734373 1 213647 = V/(bz,r:;- ¥ ) a3
= va2/3a?/3 = +/a? = a = constant
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