LEC.8 LENGTH OF CURVE AND SURFACE AREA

8

2.4 Length of a curve

1) if y=1f(x) and d—z is define on [a,b] then the arc length is

L= [ |1+ ()2 dx

2)if x = g(y) and Z—; is define on [c,d] then the arc length is

d d
L=’ 1+(£F

Ex / Find the arc length of the curve y = x3/2
from (1,1) to (2,22) in two ways.

Method 1 :

1) y= x3/? from x=1 to x=2

dy 2 x1/2 s define on [1,2]

b 2
L—f ’1+(—)2 dx — j ;1 xl/2 )2 dx
2 , 2 _ 429 9 . \1/2
/| dx —9f14(1+4x) dx

[1+ X]3/22 4 2 3/2 2 8 9 3/2 9 3/2
3—/21‘55[(” 7] =3 [+ @ -a+ @/

4
9

Method 2:

2) y=x3%2 =x= 7y’ fromy=1toy= 2V2

dx2 2

1
-1/3 - Z T is undefine at 0 out [1 2\/_]

L—f 14y dy= ff/ (57
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2V2 9y2/3 44 1 2VE
-2 [y = 2 2Ry [T dy
=1—18 f12ﬁ6y—1/3 \/mdy =l8§(9 y2/3+4)3/2]iﬁ

3-if y=f(t) and x=g(t)then | L= [ \/(2)2 + )2 dt

dt

Ex / Find the circumference of acircle of radius a .

equation of circle of radius a is
and the parametric equations are
X =acost , y=asint

U U

dx _ - dy
= ~asin 1t

_ t2 dy dx
L= [, |GD*+ (? dt
2m

L= f\/(acost)2+ (—asint)? dt
0

21 21 27T

=f\/a2(coszt+ sin?t) dt=fadt=a[t] =21 a
0
0 0

EX: Find the arc length of the curve y = x?/3 between x = —1 and x = 8.

L= 2413 = 2_jsundefine at x= 0€ [~1,8]
dx 3 3x1/3

_ +2/3 — TF+3/2
y= X - X =+y




LEC.8 LENGTH OF CURVE AND SURFACE AREA

9.,13/2
(1+y)%
3/2

4 9 4
L2=f0 1+Zy dy=;

L=1L+L,

H.W.
1. Find the arc length of the curve x = § (y2+ 2)%2% from y=0 to y=1

4
2. Find the arc length of the curve y = % +$ from x=2 to x=3

3. Find the arc length of the curve 24xy = y* +48 from y=2 to y=4
4. Find the arc length of the curve x = - y*+ -y~ from y=1 to y=4

2.5 Area of the surface of Revolution :

1. if y=1(x) and Z—z is define on |a, b| then the area of the Surface

geverated by revalving about x - axis is.

S= [l2m f(x) /1+(3—z)2 dx

2.similarly if x=g(y)and Z—i is define on [c,d] then the area of

the surface generated by revolving about - axis is

s=[2m g) [1+ @) ay
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Ex/ Find the surface area genereted by revolving
y=f(x)=Vv1i—-x% , 0 <x<1/2 about the x-axis.

- X

V1—x2

S= [l2m f(x) /1+(3—z)2 dx
1/2 3
S=f2n(w/1—x2) /1+1fo dx
0

1/2

= f01/22n\/1—x2*\/% x =2n[x | =n
0

1
&y _ % (1— x¥)72(=2x) = is undefineatx = -1, x =1

dx

Ex/ Find the area of the surface geuerated by revolving
x=2,1-y,-1<y <0 about y-—axis

d_x— _E — -1/2 _— ! i i = —
o 2(1 y) =i isundefine at y=1 out—1 <y <0

s=[2m g0 1+ ay
2s= 2 2m @ T—y) /1+(\/%)2 dy
0

1
1+E dy

0 J2= 0
=4n [ J1-y \/T_i dy =4m [_ (2—-y)"* dy

[2-y]3/2

= 41
3/2 1
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HW: Find the area of the surface generaled by revolving
X = 3\/5 , 1 <y <8 about the x- axis.

1 3 .
y = \/E—gxz , 1 <x <3 about x-axis.

X =+9—y% ,-2 <y <2 about y-axis.

1

2

3. x=93,0<y <1 about vy-axis.

a4

5. 8xy* =2y°+4+1, 1<y <2 about y- axis.




