Solutions 8.1--Spring 2008

3. y=coszx = dy/dr=—sinz =

1+ (dy/dz)® =1 +sin®z So L =

4 y= re ™ = dy/dx = ze™ (—2z) + e 1= e_mz(l -2z =

SoL= [/ \/1 +(1 —222)2 22" dz.

S5 x=y+y° = dr/dy=1+3y

SoL = [, /Oy* + 6y + 2dy.

-
ﬁul H

dy 2 bzxz o
= —_— S0 L =2
(dr) @ —22) f

dy secxtanx

13. y =1 = = =
Y n(secz) dx secx

=

1 + sin? = dx.

1+ (dy/dx)® =1+ (1 — 222)%e>".

1+ (da/dy)® = 14+ (1+3y%)° = 9* +64° + 2.

+3;_2—1y—ib,f1—x2/a =4- 1./ — % [assumea > 0] y=

b — T - dy —bx
a de  g+/a?— x?

1/2
B2 g2 1/2 4 o[ (82 —a®)z? +at
1+ A — de = — (‘ - )I “ dx.
a?(a? — x?) a fy a? — x?

=tanx = 1+(§y) =1+ tan® z = sec® z, so
=

w4
L = j‘u:rrM Vesec zdr = fufrﬁl |sec x| dx = um“l secxrdr = [ln(sec:r: + tan x]]
0

=In(v2+1) —In(1+0) =In(v2 + 1)

16. y =\£:r:—1'2+5in_1(v’g) = ﬁ =

dx

xr

1—2=x 1

2—2x 1—=x

2vz — 22 2\:"Em 2\f’_m z

=

dy l1—= 1 . _ 1 ;
1+(dx) =14+ =;_Thecmvehasendpomts(ﬂ,ﬂ)and(l,;},soL:ﬁ \/;d_r=[2\/§]u=

M y=e" = 3= = 1-I—[y’}2=1+62x.30

1 =] -
=f \£1+e“d3:=f 1+u2du [ w=e..
0 1 u

z=Inu, dr=dufu

= —_— wdu
u

o 1462 v 1d U:'\.r‘1+h§,50 _ 1+e? 1+ 13;2 _ 1-"'.]2 d
= N v2_1L v v’ =14+u’, vdv=udu| Vi v—1 v+1 v

_ 3 1+e2 A% _
=[u+lln“ 1} \/1+—2+—1 Vitel -1

V1 2+1

=V1+e2—v2+In(vV1i+e2—1)—1-In(v2-1)

Or: Use Formula 23 for [ (v/1+ u?/u) du, or substitute . = tan 6.

1 nﬁ—]
2 V241

3B y=22"" = =327 = 1+ (¢)? =1+ 9z The arc length function with starting pomnt Fo(1,2) is

S(IJZL:“ M+ 9 dt = [%(14_%}3}’2]: _

2[(1+92)* —10vT0|
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1 x l—=
B/.y=sin"z+vVl—-2 = = — =
Y 4 Vv1—x? v1—x2 V1—22
1+(y,)2=1+[1—x}2=]—1'2—|-1—2.r-|—:r:2=2—2:c= 20—2z) 2
1 —=x? 1—=z? 1—2 (14=z)(1l—=2) 1+4=
VI+H ()P = Thus the arc length function with starting point (0, 1) 1s given by

s(z) = f + )2 at= f\/;dt V2[2V1+1], =2V2(VI+tz—1).

39. The sine wave has amplitude 1 and period 14, since 1t goes through two periods in a distance of 28 ., so its equation 1s
y = 1sin(3£x) = sin(Zz). The width w of the flat metal sheet needed to make the panel is the arc length of the sine curve

from = = 0 to = = 28. We set up the integral to evaluate w using the arc length formula with 2% = Z cos(Zz):

= jfa \/ 1+ [Z cos( dr =2 f \/ 1+ | F cos( ]] dx. This mtegral would be very difficult to evaluate exactly,

so we use a CAS, and find that I = 29 36 inches.
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