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STEP 2015, P1, Q12 - Solution (2 pages; 16/7/20)

(i) Number of casualties requiring surgery ~B(n, %)

So P(exactly r casualties require surgery) = (Z) G)T G)n—r
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(ii) Let Y be the number requiring surgery each day.
ThenP(Y =71) =Y, PX =n)P(Y =r|X =n)
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so that Y follows a Poisson distribution with mean 2.

(iii) P(8 casualties require surgery on Monday | a total of 12
casualties require surgery on Monday and Tuesday)

= P(8 casualties require surgery on Monday, and a total of 12
casualties require surgery on Monday and Tuesday)
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< P(atotal of 12 casualties require surgery on Monday and Tuesday)

= P(8 casualties require surgery on Monday, and 4 casualties
require surgery on Tuesday)

<+ P(atotal of 12 casualties require surgery on Monday and Tuesday)

= P(8 casualties require surgery on Monday)P (4 casualties
require surgery on Tuesday)

<+ P(atotal of 12 casualties require surgery on Monday and Tuesday)

The total number of casualties who require surgery on Monday
and Tuesday follows a Poisson distribution with mean 2 X 2 = 4
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