
Q-5) For n ≥ 2, let Vn denote the volume of the region

{(x1, . . . , xn) ∈ Rn | x2
1 + · · ·+ x2

n ≤ 1}.

For example V2 = π and V3 = 4π/3. Find V4 and V5.

Solution:

Let Vn(R) denote the volume of the region

{(x1, . . . , xn) ∈ Rn | x2
1 + · · ·+ x2

n ≤ R2}.

Note that
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and the value in the box is precisely V3(
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4) for which we have a formula,
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Hence
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where we evaluate the integral with the substitution x4 = sin θ.

A similar line of argument gives V4(R
2) =
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2
R4 which we need to calculate V5.

Observe that
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