Jeff’s Cal Poly Calculus Problem – Volume with Similar Cross-sections

Find the volume of the tetrahedron with 3-sides at right angles and lengths 3, 4, and 5.

Consider the plane intersecting the 1st Octant with intercepts: x = 3, y = 4 and z = 5

(Notice it also turns out that the 4th side (here in the xy-plane) is also 5 in length.)
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Here’s the equation:    20x + 15y + 12z = 60  
Taking slices perpendicular to the x-axis:

We get: 
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and in terms of x, we get: 
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V =  
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Of course my good friend David said it’s just the volume of a prism: V = 
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So V = 
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