SECTTON 3.5

dy  dy ds dt 2 [, 1y
8. et e e
dr  ds dt dz  (1—s)? ( ) 2ve

dy 2 L

Atr =2 wehavet =2 and s = v2/2 Thus — = —— {1+

tp we have v2and s = v s (1—2/2) ( * 2

37, (gofoh)(2)=d(f(R(2) f(RE2)R(2) =g (1)f(0)R(2) = (0)(2)(2) =0

42, f'(x) = (2r) = —
7 2vr +1 ) vt 41
fa? (1) —r—
fx) = ) th vri+1l 1
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61. =2f(x) - f'(z)+20(x) ¢'(x) =2f(x)-g(x) —2¢(z) - f(z)=0




64. Suppose P(x) = (x —a)*q(z), where g(a) # 0. Then
P'z) = 3(x — a)’q(z) + (z — a)*¢(x)
P"(x) = 6(z — a)q(x) + 6(z — a)?q (z) + (x — a)>¢"(z)
P"(x) = 6g(x) + 18(z — a)qd (2) + 9z — a)?q"(z) + (x — a)*" ()
and it follows that P(a) = P'(a) = P"(a) =0, P"(a) #0.
Now suppose that P(a) = P'(a) = P"(a) =0 and P"{a) # 0.
Pla)=0 = P(x)=(x—a)g(x) for some polynomial g.
Then P'(z) = g(z)+ (r —a)g'(z) and
Pllay=0 = g(a)=0 andso g(z)=(z —a)h(x) for some polynomial k.
Therefore, P(z) = (z —a)?h{z). Now P"(z) = 2h(z) + 4(z — a)'(x) + (z — a)?h"(2) and
P"(a) =0 =— h{a)=0 and so h{x)= (z —a)g(z) for some polynomial gq.

Therefore, P(z) = (z —a)3q(z). Finally, P"{a) #0 implies g(a) # 0.

SECTION 3.6

) dy  d%y
23, y=snfr+cofr=1s0 —=—==0
4 dr  dz?



d 2 d-z ; _ d 2 d’ i ¥ ] PR
27. a [t E(tccnﬂﬂ} == [a‘- a(ccrs&t—.}tsm&t_]

d
= E[ﬁ—asin 3t — 3sin 3t — 9t cos 3t)]

d 2
= —|— m 2 — _l'| 3 s
dt[ Gt sin 3¢ — 97 cos 3i]
= (—18¢% cos 3t — 12¢sin3t) + (27¢% sin 3t — 2712 cos 3t)

= (2713 — 12t) sin 3t — 45¢% cos 3t

(1) +0/2 gin g, n odd

T .
55. — (cosx) = _ )
dxm (—1)/2 cos =, n even

68. (a) f must be continuous at 0:
lim f(z)= lim cosz =1, lim fir)= lim (ax+b)=2"0; thusb=1
x—0t x—0 o—0- o—0-
Differentiable at O :
f(h)—7(0) i cosh—1

lim ————— = lim ——— =0,
h—0 h b0+ h

lim —ﬂh'] — 1(0) = lim —ah +1-1 =a
h—0- h kOt h

Therefore, f is differentiable at 0 if @ =0 and b = 1.

(b)




SECTION 3.7

16. sin r + cos?y = 1

2siny cosr — 2 cosy sin y—‘u =10
dr

sin 2xr — sin 2y S—U =10

T
dy  sin2z
dr  sin2y

d
2y - sin 2y{cos 2)2 — sin 2x(cos Qngd_i

dr? sin? 2y
N dy  sin2x . _ )
Substituting — = — and using the double angle formulas, we find that
dxr  sin 2y
d?y  8[cos? xeos® y(sin? y — sin® ) — sin? x sin? y(cos? y — cos? )] 0
dr? sin® 2y B

since sin?z =sin?y and cos?z = cos?y from the original equation.

d
20. x=-zsin’y 1 =2siny cos y—y = sin Qy—y.
dx dr

_ d . e .
At (1/2,m/4), we get d—j = 1. Differentiating again,

dy\? . d%y
0 =2 cos2y (E) +51112yﬁ.

. d2y
(1,2 /2 . e get — = 1].
At (1/2,m/4), we get 1.2 0



55. Differentiate the equation (2% + y%)? = 22 —y* implicitly with respect to =

i d
2(2? + %) 213—I—2y—y =2:c—2y—y
' : dxr da
Now set dy/dxr = 0. This gives

2r(z* +y*) =2
1 .
24yt =5 (z#0)
Substituting this result into the original equation, we pet
1
2 2
rf—yt=—
: 4
Now
2 2 ! ey 5
4y =1/2 /G 2
2 - =>1‘=iL, y=:|:i
r? —y? =1/4 4 4

Thus, the points on the eurve at which the tangent line is horizontal are:

{ V’E,ﬁl, x-'@_;"ii]'u ( x-"E_;"d.-, — x-'@_f"‘i]'u (— ‘-.";E.-" 4, V@f‘”‘ (— V’E-“L' - "'@.f:‘i:"

58. The circle has equation 22 + (y —a)? =1 and 2r + 2(y — ajd—'t{ = (. Thus E r

T y—a
i dy
A tangent line to the parabola has slope E =4r. Now

T
dr = — =
y—a

rdy—4da+1)=0 — 4dy—4a+1=0sncezr#0

It follows that
R 15 15

1 o
1 1 y=

) . ) 15 15
Points of intersection: (:I: fT \ ?J)




