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Ly=2cscr+deosr = Y = —2cscrcotr —Hsing

L (cosx)(l) — (z){—sinz) cosz+ rsine
y = —

1y=

cOs T (cosx)? cos? @
0. y - 1 —secx
tan.:r
,  tanz(—secrtanz) — (1 — sec r)(sec? x) _ secT (—tan® r — secx + sec” ) _ secx(l —secx)
(tan x)* tan® = tan® ¢

1. i{&ecr] _d 1 ~ feosx)(0) — 1{—sinx) sz _ 1  sinz _ secx tan.

dx dr \ cosx cosd @ cosd T COST  COST

i id feosT sinr){—sinx) — (cosx){cos o sin® T + cos® ¢ 1 .
15, — (cot ) = (l )—{ ) ,]3[ ) }I—— ,-: = —— = —cscl

dx dr \sinT gin” @ sin” @ sin” r

8. y=c"cosr = y = (—sinz)+ (cosz)e” = e (cosr —sinx) =+ the slope of the tangent line at (0, 1) is
e'(cos0) — sin0) = 1{1 —0) = 1 and an equationisy — 1 = 1{z — Q) ory = = + L.

21. f(x) = + 2sin T has a horizontal tangent when f'(x) =0 < 1+ 2cosxr =0 < coso = —% =
T = 27" + 2mn or rlTT + 2arae, where n is an integer. Note that "17"' and %r are =% units from 7. This allows us to write the

solutions in the more compact equivalent form (2n + Ljm £ I, n an integer.

31 (a) (1) = Bsint = vt} =2"(I) =8cost = aft)=z"{t) = —8sint

(b} The mass at time § = E—;’ has position I{%} = Hdin ‘;TT = 8(%) = 4\,."’{-_1, velocity *r:{ ;'] = Hcos ‘!T‘ = SII—%:I = —4,

and aceeleration a[%"] = —&sin 3—,;" = —E("fT—ij = —4+/3. Since T:{i;;’ ) < 0, the particle is moving to the left. Because

v and @ have the same sign, the particle is speeding up.
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32 (a) s(f) = 2eosi + 3sint = (h) 4
vit) = —2sinf + 3eost = k v 1 IIir" {\\
I [
: v
a(t) = —2cost — 3sint [ 3 “. 13
! v
+ L]
@ i
L“"K'/ "i.:.-:
—4

(c)s=10 = {25255 Sothe mass passes through the eguilibrium position for the first time when § = 2.55 5.

dyv=0 = ¢ =098 5(t1) = 3.61 cm. So the mass travels 3 maximum of about 3.6 em (upward and downward) from
its equilibrivm position.

(¢) The speed |v| is greatest when s = 0; that is, when ¢ = 3 + n, n a positive integer. The mass is speeding up when v and

a have the same sign. From the figure, we see that this is the case on the intervals (t1 + n, t2 + nw) where i is a whole

number.

29, lim tanff lim sin 6 ) 1 o ~ im i =in Gt Nim 1 lim 2f

t—0 sin 2f t—0 i cos 6 sin 2f i—0 G i—0 cosGf  t—0 2sin X

— 6lim 200y, L Ly, 2 gy L Lty g
t—0 i t—0 cos G 2 t—0 sin 24 1 2
=in
. im

M. lim sinfl 4_p @ . 1 B 1 B i

ii—0 @ + tan i i+ tant i L sinfl 1 1+1-1 2

— im —_—
f—il i f—l i cosf

sin

1 1 1
42, (a) Letd) = — Thenas v — oo, ! — 0, and lim xsin— = lim 7 sin ! = lim
T .

rom—— T f— 0 G—0 i

(b) Since —1 < sin (1/z) < 1, we have (as illustrated in the figure) 1
y= xaln X
— |x| < @sin (1/2) < |x|. We know that l_in'E {|x|) = 0 and

l_in}r (— |x|) = ; so by the Squeeze Theorem, l_imn:r sin (1/z) = 0.

(c)
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43. By the definition of radian measure, & = v, where r is the radius of the circle.By drawing the bisector of the angle #, we can

} I . i o v ¥
see that :-;inE = ﬂ = ¢ = Zdrsin L S50 lim Z_ lim L = lim M = lim L =
2 r 2 g—0+ d  s—o+ 2rsin(f#/2)  s—o+ 2ein(@/2)  o—o sin(f/2)
| This 15 just the reciprocal of the limit I.in%' % = | combined with the fact that as & — 0, % — [ also.]
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