9.1 Solutions

dy =
2. Using the arc length fornmla with y = —r? = — =-—————_wepget
B gth y= z oo eee

=2 [sin-1 (%)}: =2 [sin_l (\%) — sin™~! u] =v2[Z-0]=v2Z

The curve is a one-eighth of a circle with radius V2, so the length of the amis;;(%r . v"§:] = \@E,asabove.

4 y= ze™® = dy/dx = ze™* (—2x) + e 1= e_zz(l —22%) = 1+ (dy/dz)*=1+(1— 2.3‘2:}28_2:2_

SoL= [, \/1 + (1 — 22?)? e=2=% dz.

T.y=1+62"7 = dy/de=92"2 = 1+ (dy/dx)?® =1+ 81z So

du = 81 dx

= [ TFSTzde = [ o'/ (L du) [U=1—51=-} =;T.§[u3fﬂ]j2=%(szﬁ—1j

4
y 1 dx 1.3 1 -3
10.:1?:?4'4—2 = d—y=5y—5y =
, _ _ a2
L+ (de/dy)’ =1+3° -2+ =3 +3+ 30 = (37 +3v7%) .%o

L=[G@r+3v ) dy= [ (3" +3v ) dy=[3' -3 =2-%)-(3-3)

_ 1 _ 33
=2+ =1
dy secx tanx ? 2 2
13. y =In(secx) = —=————"—"=tanz = 1+ =1+ tan® z = sec” z, 50
dx secx ds:

w4
=j""’; Vsec? xdx —fuﬁ"’ |[secz| dz = ﬂ“ secxrdxr = [ln(sec.r-l—tanx)]
0
=In(v2+1) —In(1+0) =In(v2 + 1)
19.y=1212" = dy/de=z = 1+(dy/dx)’=1+2z" So
z = tan @

L= [ VTTalde=2[ VTt aldr [rysymmey] Z2[2/T+27+3ilm(z+VT+27)], [msubsﬁh.ﬂe
=2[(3v2+ 1 (1+v2)) = (0+1In1)] = v2+In(1 ++2)
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9.1 Solutions

25. y=secx = dy/dr=secxtanz = L= ﬂ?

m/3—0 ™ Now
10 30

flz) dz, where f(x) =

Since n = 10, Az =

v1+sec?x tan® =

Lﬁsm_ﬂsn [f(0}+4f( )_|_2f( )+4f( )+2f( )+4f( )

+2f( )+4f( )+2f( )+4f<30)+f(

The value of the integral produced by a caleulator 1s 1.569259 (fo six decimal places).

4. (@) y=c+tacosh(Z) = ¢ = sinh(f) = 1+ (y')* =1 +sinh® (f) = cosh?

L= fjb \/cosh® (%) dz = 2fub cosh(2) dz =2[a sinh(f}]; = 2asinh(2).

(b) At x =0,y = ¢+ a, s0 ¢ + a = 20. The poles are 50 ft apart, so b = 25, and
L=51 = 51 =2asinh(b/a) [from part (a)]. From the figure, we see
that y = 51 intersects y = 2x sinh(25/x) at x == 72.3843 for = > 0.

S0 a == 72.3843 and the wire should be attached at a distance of
y =c+ acosh(25/a) = 20 — a + a cosh(25/a) == 24 36 ft above the

ground.

51

wal =

(2). so

)] ~ 1.569619.

¥ = 2xs5inh{25/x)
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