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Lesson 6-4 | Arc Length and Surface Area

Easy math—Mr. Ali Abdalla

Find arc length in a given interval using definite integration.
LAgaaal) JalSil) aladinly SUsna b 58 B A dade (ugd Jsb ol

Compute the arc length exactly: B (yaaed Jglo cumey
5- y=2x+1,0<x<2 7 |

4 Exercises (5-14) P446

o5

o= fﬁ+[?’(x)]‘ dn . j\f\ o
s= ST 3 i L

= B?’/lo
A 2 . va
B) 23 ¢ = (Rt
5 2v5 _ pim

2
D) s=f0 1+ (2x)2 dx

52

dz :J\Ed%
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Compute the arc length exactly: B2y (yas) Jglo sy
6- y = In(sec x) between 0 < x > g

/4
A) s=f v 1+ sec?x dx X \*er’\txjsez;r_
0

/4
H) s f 2 d |
] = ) sec?x dx é x

S dx
ey s=m(1+vz) .

YU
D) s=In(1-+2) af S vn S s

— \n\ Secx + '\mm‘)(\ \ :\

b\
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Compute the arc length exactly: | &0 (e gl cuma’

7. y=4x¥324+1 ,1<x<?2 |
3/: . b f’;) 75,/2+ o = 615?

85 ) 4 ve BEE) dx
1

2
A)s=f 1+ 6x? dx
1
2 2 _
s=| v 1+36x dx
Pre Lz _ j{waéx dz
C)s=f\/1+6xdxk.' '
1 .
2
D) s=f,/1+(6x)2 dx
1 .
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Compute the arc length exactly:

8. y= %_(é?x + e %)

Compute the arc length exactly:
1_9 31
9- = o= = < v &
Y 4_.x 2lnx,l % <2
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Garde 12 Advanced

Compute the arc length exactly:
1 . i |
10- e Vo — < <
y—l6x3+2x,1 X<3

Easymath—Mr. Ali Abdalla

Compute the arc length exactly:

B2y (yas) Jglo sy

a.'éa_g L,.Z\MA” dg.b cumaey

/ = 3
oW = LY+ %(‘2‘33) =l

2 gs

3

\ AI_.L

ol LY
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Compute the arc length exactly: B2y (yas) Jglo sy

12. x=g? 492 | —“1<y<d
' Y2

e+1

4 2(%

a 2
If y=5(ex/“+e /@) then
ne — L x/a —x/a)?
T ()% == (e¥e 3 ard)

T (yr)z =1 ex/ﬂ +e—x/ﬂ
2
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Compute the arc length exactly: B2y (yas) Jglo sy
14. y=21In(4 — x?) ‘ '

- Ux
4 - =¥

J

A) In(3) -1
B) In(3) +1
C) 2In(3) +1

By 21n(3) - 1
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Find surface area of a solid of revolution using definite integration. E . oo —
3 ganal) Jal€il) aladials A dibhaia o)y 08 ESLLH et b xercises (29-36)

Gooms ddy b Ay SN 35 s o g gl Spld LA 2

Setup the mtegm( for the surface area of the surface of revolution and approxm\ate the integral
with a numerical method.

29, y= x?,0 < x <1, revolved about the x-axis x se>oJ! Jo> L3l 95 @3

i 3 X
A) S=21'rJ’ J1+4x2 dx
0

B) S=2;1_-J’1x2 14+ x* dx = Qp“’j W (Q%) dx
52)/S=2nf0x2 i - Q:WJ S Viruxr A

1
D) S=21'rJ’ V14 4x? dx
0
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Apss iy b ANoai b C).oLLJ‘ SRR Y o o gl &.b_J‘ asll CJJLLJ‘
Setup the mtegra( for the surface area of the surface of revolution and approximate the mteg‘ra(

with a numerical method. :
30.(y = smg 0 < x < x, revolved about the x-axis x ss>ll Js> Leslyss o

m C@S’)L
A) S=f0\/1+sin2x dx 3 -

™ S-QwJanfx_\J\Ar Cos ¢ dx
B) S=27tf sinxcos x dx :
5 ;

14 o
L/Qé: an sinx+/1+ cos? x dx
0

T
D) S=n[ sinx+/1+ cos?x dx
0

Easy math—Mr. Ali Abdalla
pos Ady b Al TN 3 Sl ¢ gl gl Aol LT p
Set up the mtegra( for the surface area of the surface of revolution and approximate the integral

with a numerical method.
31. y @l < x <2, revolved about the x-axis  x ss>) Js> Ly @3

A)SXf2 14 (2-2x)? dx Y (1) +20b+

/% —an (200 — ) ©=8x ig@I® dx B QTYJ (Qx %) \F\_\_ (2 'zx) el

9(s=£ﬁo)mdx - 2T j‘(zx—x)\/u—ﬂ Ra~Uxt dx

W s <@ JTr @207 dx
0
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bpsas by b iy N b Sl Cp gl bl Aol LU ao
Setup the mtegra( for the surface area of the surface of revolution and approximate the mteg‘ra(
with a numenca( method.

32. y=x>—4x,—2 < x <0, revolved about the x-axis x ss>J! Js=> '-a-‘bsé ©

:32:,.
A) S=f_02 1+(3x%2—4)2 dx !j l-Jto

B) s=2nf0,/1+(3x2—4)2 dx
L@éﬂfo(ﬁ —4x)/1+ (sz —4)2 dx

0
D) S=1rf J1+ (3x2 —4)? dx
-2

S - ow | () L1 (aait] da
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pos Ady b Al TN 3 Sl ¢ gl gl Aol LT p
Set up the mtegra( for the surface area of the surface of revolution and approximate the integral
with a numerical method.

33. y=¢0<x<1,revolved about the x-axis  x s>l Js= )93 @3
/ o

\‘j: =
S = '2T\‘f e & (&Y dx

éegflhre/ d »

i
A) S=f 14 e?* dx
0

1
B) S=2nf V14 e dx
0

1
C) s= n’f - 1+ezxd'x

ﬂ)/ an 1+ e?* dx
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bpsas by b iy N b Sl Cp gl bl Aol LU ao
Setup the mtegra( for the surface area of the surface of revolution and approximate the mteg‘ra(
with o numerlca[ method.

34. y=Inx,1<x <2, revolved about the x-axis ¥ o> Jo=> Lahbsa @
5 -
= TR jU‘nx)J Ve (’Lj& Ax

A) S=fm dx
r@g::.»nfm ax
) S=_£Lzlnx mdx
M=2ﬂf:1nx mdx
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pos Ady b Al TN 3 Sl ¢ gl gl Aol LT p
Set up the mtegra( for the surface area of the surface of revolution and approximate the integral
with a numerlca[ method.
35. y =cosx, 0 <x < /2, revolved about the x-axis x ss>d) Js=> '-al\bsa @

/
/2 ol g %1 4 e, M
Lﬁézgrf cosx y/1+sin2x dx U
0
/2
B) S=2nf J1+sin?x dx
, \¢

S = 2w j%c@_gga \ \'[T—\- (_S\'mu>l dx
0

/2 \u 42' |
— 2 )
C) §= an cos” x dx = " j‘ Cofn \ + S\'v’\L'}L An

0
Q

/2
D) S=2T[f sinx 4/1+ cos?x dx
0
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Asde Ayl plasiuls JelSEH wyBy Olhgadl (re Sl e | ALl JolSEN puis
Set up the integral for the surface area of the surface of revolution and approximate the integral
with a numerical method.

36. y= \/E, 1 <x <2, revolved about' the x-axis % J@fﬁ
2 £ \ &
A)S=2ﬂf (%)\/1+x dx - 2z Jalb=1{ab

1

2

B)S=2nf\/_ 1+_ -'zrrjr\(\+(2r> Az
= 27T f\]— Vi \?(, dx

1
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Find surface area of a solid of revolution using definite integration. Exercises (29-36) P447

3 gaaal) Jalsil) aladicl; dine dbhia o) g3 0p Ul phad) dalue cilua
23. Arope is to be hung between two poles 40 meters apart. 40 ft Legio sad) cpdgee g i ulss wic
If the rope assumes the shape of the catenary . adsles dll JS& i &) gan Jusd) LS 13)
y=10e7 + /%), —20 <x <20, Qe —20 S x <20 0y = 10(e7* + %)
compute the length of the rope. mQ Rl Jaks ciasla

= JP (‘;]"’)«L dx = Zhao v ézlu

If y=%(ex/“+e"‘/“) then
N2 _ L x/a -xja)?
Ly = (e¥et e7%2]

1+ @ =2 (e + e7*/)

(Q+ )= a2l
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aslan dlulw Jad 33% &l gaw Juall g 151 v 60 baiw rxall (usgne ow Jua Gulad die
Jiall Jgb wuwald —30 < x <30 .y = 15(e*/30 4 ¢7%/30)

A rope is to be hung between two poles 60 meters apart. If the rope assumes the shape of

the catenary y = 15(e*/3% + ¢7*/30) 30 < x < 30, compute the length of the rope.
%30 | 3o
_L

5(50@ | Y [9{11: \ﬂ—(%gigoe%‘g{m)

/%0 3 ~2/5 -%/15
-} 3 2'}30 = \a 5 A —
R e 6 ‘ e -LE == i e’ ==

e [\J] ( s J_‘ZIZ“’)Z

S - J J 7¢J30 —z@)ﬂ- 5 5

-
_ 1582 15
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Example 4.4 A cable is to be hung between two poles of equal height that are 20 feet apart.
suppose that the cable takes the shape of y = 5(e*/1° + ¢7*/10) for —10 < x < 10. How

long is the cable? o 0 M Legoo oty et 8 ogluwie Cpigee G (blS das ]
FRQ —10< % <10 oYy = 5(e/10 4 ¢=¥/10) JS i iy LIS G g e
Sl 1ia Jobs alo oS

Compute the “sag” in the cable-that is, the difference between the y-values in the middle

(x = 0) and at the poles (x = 10). Given this, is the arc length calculation surprising.

L(x=10) gnsadl ey (x = O)L.\..U]lgéy @iﬂgﬂy-@&lgﬁhgﬂi MelA% I dad o)

. TZA Al | i dadall J sl ibea (S A 7elld (b
L7 Y(o) = 5le+ &) &0 : - - U =
L~ Yw)=5(e+g’) = ' :‘

1o
Oﬁ(@) 3 (o) 2 |)(\o]q+ (5M3)1:

= 5.430%

———————,

"




