Solution 8.1-Winter 2008

.y=22—-5 = L=[° /T+(dy/dx)?de= [ /T+ (2)2de=+5[3—(—1)] =45
The arc length can be calculated using the distance formula, since the curve 1s a line segment, so

L = [distance from (—1,—-7)to (3,1)] = /B—- ()P + 1 - (-T)? =v80 =45

2. Using the arc length formmla withy = /2 — 22 = dy SR - , we get

NoEra

=2 [sin—1 (%)E =2 [sin_l (%) - u] =v2[Z-0]=v2Z

The curve is a one-eighth of a circle with radius V2, s0 the length of the arcis;;{2ﬁ . \."E:] = ﬁ%,asabove_

3. y=cosx = dy/der=—sinz = 1+ (dy/dz)’=1+sin"z SoL = 1 + sin® x dx.

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.

Sr=y+y’ = dr/dy=1+3y" = 1+ (dz/dy)® =1+(1+3%) =%*+6,°+2
SoL = [; /9y* +6y7 +2dy.
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T.y=1+62"7 = dy/de=92"2 = 1+ (dy/dx)?® =1+ 81z So

1. 82
= [ TFBTmde = [ /(& du) [“—1 8“‘-—] =& 3w, =& (s2vEE-1)

du = 81 dx

x® 1 dy 5 4 3 _4
9. y=—4+—— = Z==Sgp*_ 7 =
V=% T 102 dz 6. 10"
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1+ (dy/dz)® =1+ 22 — —I—%x’?’:%xs—l—%—l—%ﬂxs:(%x;—kf—x *)". So
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12. y = In(cosz) = dy/der = —tanz = 1+ (dy/dz)’ =1+ tan”x = sec’ z. So

L=fuﬂs\#secz:r:dx=fnwf'?secxd.r= [ln|sec.7:—l—t.an:r:|];rﬁ =]n(2+\/§] —In(1+0) =1n[:2—|—1,/§].
M y=e" = 3= = 1-I—[y'}2=1+62x.80

1 =] - e 2
L=f 1+ezﬂd3:=f 1+u2d—u [ w=€.8 } =f 1—_'2_1{udu
0 1 1 “

U z=Inu, dr=dufu

. Vi+e? s du v=v1+ul, s0 o Vi+e? 1+ 1/2 _ 1/2 du
= N vz—lL v v’ =14+u’, vdv=udu| Vi v—1 v+1 b
11 WEe? AT _ _
=[v—|—l]nt 1} =\f1+ez+lln—1+e l—ﬁ—llnﬁ !
2 v+l ;5 2 Viterti 2 V241

=V1I+e?—v2+In(vVIi+er—1)—1-In(v2-1)
Or: Use Formula 23 for [ (v/1+ u?/u) du, or substitute . = tan 6.
3B y=22"" = =327 = 1+ (¢)? =1+ 9z The arc length function with starting pomnt Fo(1,2) is
1

s(z) = f7 VIF0at = [2(1+977] = & [(1+92)* — 10VT0 .
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