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Volume integral
An integral which is evaluated over a volume bounded by a surface is called a volume integral.

If F = F,i+ F,J+ Fsk isavector field in \V, then the volume integral is defined by
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Example: If F= (2x% — 32)i — 2xyj = 4xk, evaluate IH V x F dv where v is the
A

volume of the region bounded by x =0,y =0,z =0 and 2x + 2y + z = 4.
Solution:

Given F = (2x2 —32)T— 2xyj — 4xk
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2x% =3z —2xy =4x
= 70— 0) — j(—4 +3) + k(=2y —0)
= j— 2yk
For limits
Givenx =0,y =0,z=0and 2x+2y+z =4
~z:0 -4—-2x—2y
Putz=0 =2x+2y=4(or)x+y=14

.'._'y:O -2 —x
Putz=0,y=0 =2x =4 (or) x =2
Sx:0 -2

Sf ISV Fdo= f2 PO 2yk)dadydx
- fOZ foz—x(j,_ Zyl—C’)[Z]g—Zx—Zy dydx
= foz foz_x[(4 —2x—2y)]— 2y(4—2x — Zy)l?] dydx
2 271, 37 12X
=J; {[43’ —2xy = 2%]1 - [43/2 — 2xy? — %y ]k}o dx
= [{l42-x) - 2x(2-x) - 2-x)?]] -

[4@ -2 - 202 —x)* =2 2 - )°k]} dx
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= [J[8—4x—4x+2x® — 4 +4x— x?] ] -
[16—16x+4x2—8x+8x2— 20— 2 (8- 12x + 627 — xB)E] dx

= 2[4 —4x+x0) ] £ (16— 24x + 120% — 22)] dx

= [4x 222+ ";]f)j+ § [16x — 127 + 423 —"74]2
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