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25. Asolid sculpture consists of a4 x 4 x 4 cube witha 3 x 3 x 3cube
sticking out, as shown. Three vertices of the smaller cube lie on edges
of the larger cube, the same distance along each.

What is the total volume of the sculpture?
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25. C  Three vertices of the smaller cube lie on edges of the larger cube, the same distance
along each. Let this distance be x and let the distance between any two of these vertices
be v. Hence, by Pythagoras' Theorem, y* = x* + 1% and, as the side length of the smaller
cubeis 3,y = 3* + 3%, Thusx = 3andy = 3+/2.

The intersection of the cubes forms two congruent tetfrahedra of base area equal to

L2 sin60° = 4(3v2)° x € = 28 Let h be the perpendicular height of the tetrahedra.
Hence, using Pythagoras' Theorem twice gives 9 = ;;B + 6,thush = /3.
Thus the total volume of the sculpture is 4° + 3* -2 x L x %Exﬁ= 91 -9 =82,



