STEP II,2021, Q11 MS

[+]=]

NEXT STEP

NextStepMaths.com

To view mark schemes, fully worked solutions and
examiner’'s comments, and for more details about
tutoring and other services offered, go to

NextStepMaths.com

11
M p=2 B1

2
T, can sit in seat S5 if M1
T; chooses seat S5, then T, chooses seat S;
or T; chooses seat S,
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(ii)  If passenger Ty sits in seat S, (1 < k < n) then passengers T, to Tj_; all sit in their E1l
allocated seats.
The situation just before T, arrives is then the same as for a train that did not have E1
the (k — 1) seats that have been taken and for which T;, had been allocated seat S,
T; sits in seat §; with probability % after which all the remaining passengers will get
their allocated seats.
1
P(T, sitsin S; N T, sitsin §,) = - M1
For 1 < k < n, T; sits in seat 5, with probability %, S0
1
P(T, sits in S, N T, sits in S,) = EP“'I‘“ M1
If T sits in S, then it will not be possible for T, to sitin 5,
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(i) p, == B1
Case where n = 1 is shown in part (i)
Suppose P, = é forl<k<n:
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Pn—;(1+(n—2)x5)—5 Al
Therefore, by induction P, = % E1
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Forn > 2:
Forl<k<n-1:
P(T,_q sits in §,,_4|T; sitsin S;,) = Quois1 M1
(by similar reasoning as in part (ii))
P(T,_, sitsin §,,_,|T, sitsin S, or §,) =1 M1
Therefore
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Base case:
If n = 3, then T, sits in seat S, in any case where T; does not sit in seat S, Bl
Suppose Q) = %for some3 <k <n: M1
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Qn—;(2+(“—3)><§)—;2
Therefore, by induction @, = >forn = 3 El
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