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STEP/Probability Q4 (12/6/23)

An unbiased die has n sides, numbered 1 to n. If the die is thrown
twice, find the probability that the score on the 21d throw is
greater than the score on the 1st throw.



Solution

Let S; & S, be the two scores.

Method 1

P(S3 > 81) = XL P(S1 = DP (S, > 1)

=l(n__1+n__2+...+l+0)
n-n n n

=n—12 .%(n—l)n=n—_n1

Method 2

P(S; > 851)+P(S, <S)+P(S,=85) =1,

and P(S, > S;) = P(S, < S;), by symmetry.
So 2P(S, > S1) + P(S, =5;) =1,

and hence P(S, > S;) = %(1 —P(S, =5,))

1 1
Now, P(S, = S;) = ?=1(;)2 === )

n2 n

and so P(S, > S;) =%(1_p(52 251)) 2%(1_1) _n-1

n
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