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2.6 GAUSS DIVERGENCE THEOREM
This theorem enables us to convert a surface integral of a vector function on a closed surface
into volume integral.
Statement of Gauss Divergence theorem

If V is the volume bounded by a closed surface S and if a vector function F is continuous and has continuous
partial derivatives in V and on S, then

H F"-.i]ds=ﬂ_[ V- Fdv
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Where fi is the unit outward normal to the surface S and dV = dxdydz

Problems based on gauss Divergence theorem

Example: 2.83 Verify the G.D.T for F = 4xzi — y2j + yzk over the cube bounded by x = 0, x = 1,
y=0,y=12=0z=1

Solution:
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Gauss divergence theorem is J.I F-hds= m V-Fdv
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Given F = 4xzi — y?j + yzk



Now, R.H.S = m' V- Fdy
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[J F-iids = IEU V- Fdv

Hence Gauss divergence theorem is verified.



Example: 2.84 Verify the G.D.T for F = (x% — yz)i + (y% — xz)j + (2% — xy)Kk over the rectangular
parallelopiped0 <x<a, 0 <y<b0<z<ec (OR)

Verify the G.D.T for F = (x* — yz)i + (y? — xz)j + (z* — xy)k over the rectangular parallelopiped
boundedby x=0,x=a,y=0,y=b,z=0,z=c.

Solution:

Gauss divergence theorem is H F-hds= HI V-Fdv
Given F = (x2 — y2)i + (y* — xz)] + (22 — xy)k
V-F=2x+2y+2z =2(x+y+2)
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Hence Gauss divergence theorem is verified.



Example: 2.85 Verify divergence theorem for F = (2x — z)7 + x2yJ — xz2k over the cube bounded by
x=0x=1y=0,y=12z=0z=1.

Solution:

Gauss divergence theorem is H F-hds= Jﬂ V-Fdv
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Given F = (2x — 2)T + x2yj — xz%k
V-F=2+x2-2xz

Now, RH.S = H V- Fdv
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Now,LHS = [[ F -jids= ] +H [+ +[[ +]
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Hence Gauss divergence theorem is verified.



Exercise: 2.5

1. Verify divergence theorem for the function F=(x2- ye)i— (y*—zx)j+ (2° — xy)ﬁ

over the surface bounded by x =0,x =1,y =0,y =2,z=0,z=3 Ans: 36
2. Verify divergence theorem for the function F = 4xzi — y?j + yzk

overthecubex =0,x=1,y=0,y=1z=0,z=1 Ans: Common value =§
3. Verify divergence theorem for the function F = (2x — 2)i — x?yj — xz%k

over the cube boundedby x =0,x=1,y=0,y=1z=0,z=1

Ans: Common value = %
4. Verify divergence theorem for F = xy2i + yz2j + zx2k over the region
x*+ y*=4andz=0,z=3 Ans: Common value = 84x

5. Using divergence theorem, prove that (i) ﬂ R -dS =3V (i) Jj vr? -dS =6V
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6.F=x%T+ zj + yzE over the cube bounded by x =0,x =a,y=0,y=a,z=0,z=a

3a
Ans: Common value = 5

7.F = (x® — yz)i — 2x%yj+ 2k over the parallelopiped bounded by the planes

x=0x=1Ly=0y=2z=0z=3 Ans: Common value = 2



