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Surface Integral

The integral of the normal component of F is denoted by j I F - fi ds and is called the surface
S

integral.

Evaluation of surface integral

Let R, be the projection of S on the xy — plane, k is the unit vector normal to the Xy —

plane then ds = dxdy
|7 - k|
I Fraas R RS

If R, be the projection of s on yz — plane

jj Fiids= Fpie
S R2

|7 -]

If R; be the projection of s on xz — plane

jj Fids= ] F-nie
S R3

|72+ Jl

Example: Evaluate ” F - ndsifF = (x +y2)i— 2xj+ 2yzk and s is the surface of
S

the plane 2x + y + 2z = 6 in the first octant.
Solution:
Given F = (x + y2)7 — 2xj+ 2yzk
Letop = 2x+y+2z—6
Then Vo =?‘;—‘£+ fg—;‘f+ k Z—‘g
=20+ 1]+ 2k
Vol=Va+1+4=+/9=3

A~ Vo _ 2T+1j+2k
Vol 3
20+ 1]+ 27&)

F-fi= [(x + y2)T— 2x] + Zyzl_c)] - ( .

[2(x + y?) — 2x + 4yz]

1
3
2

= = [y*+ 2yz]

3
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= 2 yly +27]
=§y[y+6—2x—y] [+ 2z=6—-2x—y]
= 2 yl6 —2x]
= § y[3 —x]
Let R be the projection of S on the xy — plane
o ds = dx dy

/\—)l

Lo 20+ 1]+ 2k )
1 () g

jﬁ-ﬁdg:” e

Nk

4 dx dy
= || syB-=x) 7
I &
=2 [ [(3—x)ydxdy
In R, (2x + y = 6), x varies from 0 to 6_73'
y varies from 0 to 6
6 5
=2 fo foz y(3—X)dXdy

2

=2 f06y [3x— x?]oz dy

“ofty ) L
=2 [;>(18y =3y — z(6—y)? dy

2 3 — a3
- [18 Yo EM]
2 3 83(-1

= [9(6)> - (6)* + (0] - [0-0+ = (6)°]
= 81 units

Example: Show that ” (yzi+ zxj+ xyk) - fids = %Wheres is the surface of the
S

sphere x? + y? + z% = 1 in the first octant.

Solution:
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GivenF = yzi+ zxj+ xyk
Letp =x2+y?+ z2 -1

29 200 T 20

= 2xT+ 2y] + 2zk

V| = J4x2 + 4y? + 422 = 2(1)

i . A v 2(xi+ yj+ zk
~ The unit outward normal is A = ﬁ = W

F-fi= lyzT + zx] + xyE] (xT+ yi+ ZE)

= 3xyz
Let R be the projection of S on xy —plane
oo dS = dic di}
A -k|

—

fi-Kl =i+ y/+zk) -k =z

.-.jj Fonds=|[ F- A

: A -k
= J faye
= [ [3xy dxdy

In R, (x? + y? = 1), x varies from 0 to /1 — y?
y varies from 0to 1

= fol Jy e 3xy dxdy

L e

0
3 rl
==, y(1 = y®)dy
3 r1
=-Jy— yidy

1
- 3[3’_2_3’_4]
2 4 1y
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