Advanced Engineering Mathematics
Lecture 18

1 Integral Calculus

Triple Integral(Change of variable).
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where |J| =

Example 1.1. Spherical polar co-ordinate: © = rcosfsin¢,y = rsinflsin¢,z = rcosf =

|J| =r%sin6 .

Example 1.2. Cyndrical polar co-ordinate: z = rcosf,y =rsinf,z =z = |[J| =r

Example 1.3. Evaluate, I = /// xyzdx dy dz, over the region bounded by z = 0,y =
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the Jacobian of the transformation.

ou Ov

0,z=0,z+y+2z=1.

Sol.

Example 1.4.
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Evaluate, I = /// 22 dz dy dz, where D is the sphere 22 4+ y% + 22 < 1.
D



Sol. Changing the variables to spherical polar co-ordinate,
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Example 1.5. Evaluate, I = /// eVartizta g dy dz, where D is the region 4/ ﬁ—; =+ %; + %3 <
D
1.

Sol. Changing the variables to polar , £ = rsinfcos¢, ¥ = rsinfsin¢, 2 = rcos#.
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Volume of a solid by triple integral. V = / / / dx dydz It can be shown that
D

on a closed (region) domain D bounded below and above by the surface z = ¢(z,y),z =

(@, y), Y(@,y) =2 ¢(z,y).
V= ///D drdydz

Y(z,y)
= /// drdydz
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Example 1.6. Find the volume of the ellipsoid i—; + Z—z + i—; =1.

Sol.
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