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7.4 | ARC LENGTH

SECTION 7.4 ARC LENGTH =

B Click here for answers.

1-4 = Find the length of the arc of the given curve from point A to
point B.

I.y=1-x* A(,0), B8, -3)
2. 9y2 = x(x — 3)%  A(0,0), B(4,2)
3. y2=(x—1) A(1,0), B(2,1)

4. 12xy = 4y* +3; A(L.1), B(3.2)

5-9 = Find the length of the curve.
5. y=1(x>+2¥, 0=<x=<1
x* 1
+ -
4 8x?

N

l=<=x=<3

7. y=In(sinx), w/6<x< w/3

8 y=In(1-x%), 0<x<}:

9. y=In(cosx), 0<x=< w/4

B Click here for solutions.

10-12 = Set up, but do not evaluate, an integral for the length of
the curve.

10. y=tanx, 0<x< 7w/4
I.y=x% 0sx<1

12. y=c¢"cosx, 0<x< /2

13-16 = Use Simpson’s Rule with n = 10 to estimate the arc
length of the curve.

13. y=2x3%, 0sx<1
14. y = 1/x,
I5. y=sinx, O0sx=nm

16. y=tanx, 0<x< 7/4
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2 = SECTION 7.4 ARC LENGTH

7.4 | ANSWERS

A Click here for exercises.

1. 5 (80v/10 — 13V/13)

3 13v13-8
* 27

-
12

c 24

IS

6. 181

9
7. In (1+ %)
1

=

n3
9. In (\/§ + 1)
10. f0”/4 V1 Fsect iz da
. [} V1T 927 dx

122 L= f0"/2 V/1+ €2 (1 —sin2z) dx
13. 1.548
14. 1.132
15. 3.820

16. 1.278

B Click here for solutions.
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7.4 | SOLUTIONS

SECTION 7.4 ARCLENGTH = 3

A Click here for exercises.

1/3

Ly=1-2?% = dy/de = —2z~ =

1+ (dy/dx)* =1+ 4m72/3 So
/ V9x2/3 + 4
/ 1+92/3dx—/ BETCE dx
:118 13 O Judu (u:9x2/3+4,du:6$_1/3d:c)

=41 [uS/Q] = % (80VI0 - 13V13)

Or: Letu = z'/3.

2. 9y° =z (z — 3)7, 3y—m1/2(:c—3) :%x?’/z zt/?
= y/_2$1/2 —1/2 - (y/)Q_%w_%_’_%x

Lyt=(-1°%y=(@-1%
= dy/dacz%(ar:—l)l/2 =
1+ (dy/dz)* =1+ 32 (z —1). So

L= flq/ xfldx—fl f%dx

_ g,g(gx7§)3/2 _ 134/13-8
— |9 "3\2 1 L 27

3 -1 -2
Y dv _ 5 Y
4, 122y = 4 == 4 = - = _ g
Ty Yy +3,x 3+ 1 = dy Y 1
da\? . 1y
so(d—y> —y—5+1—6 =
de\? y=?
]_ -
+<dy> s +16 =
2 —2
H(d_x) =y?+ .%o
y 4
2 -2 3 2
1
L = 2. Y V=L _ L
/1 <y + 4) Y {3 1,
=3-3)-G-1)=%

dy/dac:%(m2+2)1/2(2m):x\/x2+2 =
1+ (dy/de)? =1 + 22 (* +2) :(a:2—|—1)2. So
L:fol(JcQ—l—l)dx:[%xs—kx};:%.

4
z 1 dy 3 1
6 = — _ = = = -
Y77 Jr8:162 dz 423
dy\’> s 1 1 s 1 1
1+ () =1428-= = = S
+(da: L R T R T
L= 20+ 3e) do = [3a* — 3]}
81 _ 1 11y _ 18
=G -m-GE-5=%
. dy cosz
7.y=In(sinz) = —==— =cotz =
dr  sinx
1+(dy) =1+cot’z =csc’*z. So
dx
fﬂ/B cscx dx = [In (cscz — cot a:)}:%
ln<\/_ \/_)fln(2f\/?_>)
_ 1 1y 2B 2
= In ot = In 2y —m(1+ %)
dy —2z
8.y=mn(1-2?) = =-=Z=
y=mn(1-27) de 1—a?
d 4z” 1+a%)°
1+(y) =14+ —2 2:( )2.
dx (1 —22) (1—22)

121 4 42 1/2 9
L= ——dx = -1+ —|d
[; a2 ™ A { TToaro) ™

1/2 1 1
= -1+ — d
/0 { +1+x+1f:v} *

=[-z+In(1+z)—In(1-2z)]}?
=14tmi-ml-0=m3-1

9. y=In(cosz) = y = (—sinz) = —tanz

cos
= 1+ ()’ =1+tan’z = sec®z. So

L:fo *secxdr = In (secz + tanz)[7/* = In (V2 + 1)

0. y=tanz = 14 (y')° =1+sec’z. So

L= foﬂ/4\/1+sec4xd:c.

Ny=2> = ¢y =32 = 1+(y')2=1+9$4- So

L= fol V14 9zt de.

122 y=¢€e"cosz = y =e"(cosz —sinz) =
1+ (y')2 =1+e* (C082 z — 2cosz sin z + sin? x)
=1+4¢e*® (1 —sin2z)
SoL = fﬂ/z 1+ e2e (1 — sin2z) dz.
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SECTION 7.4 ARC LENGTH

13.

1 d 1 dy\ 2 1
y=— = Lo o 1+<—y) —1+
T T dzx

y=2> = 1+@¥)°=1+32?)"=14+9" =
L= [} VI+ 0zt de. Let f (z) = I+ 0z?. Then by
Simpson’s Rule with n = 10,
L~ 20 [f(0) +4f (0.1) + 2f (0.2) + 4f (0.3)

oo+ 2£(0.8) +4f(0.9) + f (1)] &~ 1.548

dx Tt

. 1
Therefore, with f (z) = 4/1+ e
L=f12 1+ 1/z*dx =~ Sio
=22 [f (1) +4f (1.1) +2f (1.2) + 4f (1.3)
+2f(1.4)+4f(1.5) +2f(1.6) +4f (1.7)
+2f (1.8) +4f (1.9) + £ (2)]
~ 1.132104
y =sinz, 1 + (dy/dz)® = 1+ cos® z,
L= []VI+cos?zdz. Letg(x)=+/1+ cos®>z. Then
L~ 250 [g(0) +4g (§5) + 29 (%) + 49 (35)
+29(5) +49(5) +29 (%) +49 ()
9(%)

0
+29 (%) +49 () + g (m)]
~ 3.820

.y:tanx = 1+ @) =1+sectz So

fﬂ/4\/1+sec4xdm. Let g () = v/1 + sec* z. Then
L%”é‘“’[ (0) + 49 (§5) +29 (35) + 49 (55)
+29 (55) +49 (%) +29 () +49 ()
+29(55) +49 () +9(3)]

~ 1.278



