15 P(all shots lie within distance y of centre) = (yz)n = y2N 50 p.d.fis diy2n = 2ny2n-1

Yy
1 1 y2n+2 1 0
Hence, Expected area = j 7zy2 X 2ny2”_1dy =2n7n j y2n+1dy = 2nn[ 57 | = n_fl
0 0 0

Rejecting the outermost shot, the probability that the remaining n — 1 shots lie within a circle of

radius y is P(n — 2 shots lie within distance y) x P(one shot lies within distance y and y + dy) x
P(one shot lies further than y from centre) = n(n — 1)y2(n_2) x (1 —y2) x 2ydy

= 2n(n - 1)(y2"=3 —y2n—1)gy

2n 2n+2 11

2n ~ 2n+2

1
s0 E(Area) = 2n(n — 1)z [(y2N—1 —y2n+Dygy — on(n— 1)z
0 0

B 1 1.y n+1-n)\ n-1
=2n(n-— 1)7‘[(2n - 2n+2) =2n(n— 1)n(2n(n+1)J ~ne1”
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